-t  • 


' •.  v:  •• 

V" 


% 


Digitized  by  the  Internet  Archive 
in  £017  with  funding  from 
Wellcome  Library 


https://archive.org/details/b29337525_0004 


$3/ 

* X* 

*■:  ' ■<" 


'■  i' ^îw’-r- 


J.-V-A  . W. 
& * 


GENERAL  SYSTEM 


OF 


CHEMICAL  lySOWLEBGE, 


4 


4c»  4t° 


7 


A 


OF 

CHEMICAL  KNOWLEDGE  ; 

AND  ITS 

APPLICATION 

TO  THE 

PHENOMENA  OF  NATURE  AND  ART 


BY  A.  F.  FOURCROY, 

Of  the  National  Institute  of  France,  Counsellor  of  State,  Professor 
of  Chemistry  at  various  Public  Establishments,  Member 

of  many  Academies,  &c. 

IN  ELEVEN  VOLUMES. 

TOGETHER  WITH  A SET  OF  SYNOPTIC  TABLES,  IN  LARGE  FOLIO. 

TRANSLATED  FROM  THE  ORIGINAL  FRENCH, 

BY  WILLIAM  NICHOLSON. 

YOL.  IV. 


LONDON  : 

PRINTED  FOR  CADELL  AND  DAVIES,  STRAND;  LONGMAN 
AND  REES,  G.  AND  J.  ROBINSON,  AND  J.  WALKER, 
PATERNOSTER-ROW;  VERNOR  AND  HOOD,  POULTRY  ; 
CLARKE  AND  SONS,  PORT  U G A L-ST  R E ET  ; CUTHELL 
AND  MARTIN,  AND  OG I L V Y AND  SON,  HOLBORN 
AND  S.  BAGSTER,  STRAND. 


1804. 

IF.  Flint , Printer , Old  Bailey. 


r 


TABLE  OF  CONTENTS 


\ 

QF  THE 

& 

FOURTH  VOLUME. 


CONTINUATION 

* 

OF 

SECTION  FIFTH* 

Art,  XIL  Genus  XL  Earthy  and  Al- 


kaline Carbonates  .......  1 

Sec.  I.  Concerning  the  generic  Charac- 
ters of  thefe  Salts. ib. 

Sec.  II*  Concerning  their  fpecifc  Cha- 
racters  11 

Species  I.  Carbonate  of  Barites ib. 

Species  II.  Carbonate  of  Strontian.. . 19 
Species  III.  Carbonate  of  Lime  ... ...  £4 

Species  IV.  Carbonate  of  Pot-ajh.. . . 38 

Species  V.  Carbonate  of  Soda.. 47 

Species  VI.  Carbonate  of  Magnefia  58 


Species  VII.  Carbonate  of  Ammonia  67 

Species 


VI 


TABLE  OF  CONTENTS. 


Page, 

Species  VII I.  Ammoniaco - magnejian 

Carbonate 78 

Species  IX.  Carbonate  ôf  Gïucine....  79 

Species  X.  Carbonate  of  Alumine 82 

Species  XL  Cai  * honate  of  Zircone . ...  84 

Species  XII.  Ammoniaco-zirconian 

Carbonate  ..... 8 6 

Species  XIII.  Ammoniaco- glucinian 

Carbonate  87 

Art.  XIII.  Review  of  the  general  Pro- 
perties of  Salts , and  of  the  Comp  a- 

rifon  between  them  . 88 

Sec.  I.  Of  the  Sapidity  of  Salts... 89 

Sec.  II.  Of  the  Cryjiallization  and  Form 

of  Salts  94 

Sec.  III.  Of  the  Fufibility  of  Salts 107 

Sec.  IY.  Of  the  Action  of  Air  on  Salts  114 

Sec.  V»  Of  the  Solubility  of  Salts. 117 

Art.  XI V.  Table  of  Salts , arranged  ac- 
cording to  their  Affinities , and  dif- 

tinguifhed  by  fpecijic  Characters 121 

Genus  I.  Sulphates 323 

Genus  II.  Sulphites 128 

Genus  III.  Nitrates  ................  132 

Genus  IV.  Nitrites  136 

Genus  V.  Muriates  137 

Genus  VI.  Super -oxigcnated Muriates  142 

Genus 


TABLE  OF  CONTENTS.  VU 

Page. 

Genus  VIL  Fhofphates 145 

Genus  VIII.  Phofphites  ............  150 

Genus  IX.  Fluates 154 

Genus  X Borates .........  158 

Genus  X L Carbonates . ...............  1 63 

Art.  XV.  Of  the  A Sion  of  Salts  on  each 
other , and  of  their  reciprocal  De- 

comportions 173 

Table  of  double  Decompoftions. ........  182 

Art.  XVI.  Recapitulation  of  the  Compo - 

ft  ion  of  each  Species  oj  Salt. .......  540 

Art.  XVII.  R ec  apitulaiion  of  F 'of  il  Salts, 
and  on  their  Clqffifi cation  in  Mi- 
neralogy, * - 863 

Order  I.  Earthy  Acidiferous  Sub - 

fauces  376 

Order  XI.  Alkaline  Acidiferous  Sub - 

fances  37$ 

Order  III.  Alkaline-earthy  Acidife- 
rous Sub/lance  397 

Genus  I.  Sulphates 381 

Genus  II.  Nitrates  ... .........  383 

Gen  us  J 1 1.  Muriates  384 

Genus  IV.  Phofphates .....  385 

Genus  V.  Fluates- - - •-  - ib. 

Genus  VI.  Borates - 38b 

Genus  VII.  Carbonates  - 387 

Art. 


Vlll 


TABLE  OF  CONTENTS. 


Page, 

Art.  XVIII.  Of  the  Salts  found  in  na- 


tural Waters ? and  of  the  Analyfs 

of  Mineral  Waters 388 

Sec.  I.  Of  the  Periods  of  the  principal 
IJifcoveries  relative  to  Mineral 

Waters  ----------  — $9% 

Sec.  II.  Of  the  Matters  which  mineral- 
ize Waters  « - » S99 

Sec.  III.  Of  the  Clarification  of  Mineral 

W aters  according  to  their  Principles  407 

Clafs  I.  Acidulous  Waters-  - - 410 

Cîafs  II.  Saline  W titers  - - - » — - — 411 

Clafs  III.  Sulphureous  Waters 412 

Clafs  IV.  Chalybeate  Waters  ib. 

Sec.  IV.  Of  the  Examination  of  Waters 

by  Re-agents 414 

Sec,  V.  Of  the  Analyfs  of  Waters  by 

Evaporation  --------  423 

Sec.  VI.  Of  the  Synthefs  or  artificial 

Fabrication  of  Mineral  W aters . ...  428 


A 


SYSTEM 

OP 

CHEMICAL  KNOWLEDGE. 

CONTINUATION  OF 

SECTION  FIFTH. 

Article  XIL 

Genus  XL 

Earthy  and  Alkaline  Carbonates; 

Section  L 

Concerning  the  Generic  Characters  of  thefh 

Salts , 

i T HE  carbonates,  of  fat u rated  combina- 
tions of  the  carbonic  acid  with  earthy  and  ah 
kaline  bafes,  are  the  laft  genus  of  faits  accord- 
ing to  rnÿ  arrangement  - becaufe  the  general 
attraction  of  that  acid  for  the  bafes  is  the 
weak  eft  and  mo  ft  eafily  deftroyed.  Although 
thefe  faits  are,  in  hiftorical  order,  the  laft 
known,  or  the  moft  recently  difcovered,  their 
Vol  IV.  B properties 
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properties  have  been  more  deeply  inveftigated, 
and  better  determined,  in  the  thirty  years  dur- 
ing which  they  have  been  examined.  than  thofe 
of  the  greater  part  of  the  preceding  genera  ; 
and  there  is  no  department  of  chemiltry  of 
which  the  hiftory  is  more  complete,  exa6t,  and 
luminous.  They  hold  a rank  fo  much  the 
more  diftinguifhed  among  faline  compounds, 
becaufe,  in  proportion  as  their  properties  have 
been  difcovered,  they  have  fuddenly  brought 
into  chemiftry  a mafs  of  new  knowledge,  and 
have  explained  a great  number  of  phenomena, 
that  were  either  unknown,  or  ill  defcribed  be- 
fore their  difcovery.  It  may  alfo  be  faid,  that 
by  deftroying  many  errors,  uncertainties,  and 
prejudices,  refpeéting  the  refult  of  moft  chemi- 
cal operations,  the  ftudy  of  the  carbonates,  and 
of  their  mutual  aétions,  has  fo  greatlv  contri- 
buted  to  the  progrefs  of  the  fcience,  as  in  reality 
to  have  given  it  a new  afpe<5t. 

2.  It  is  to  the  illuftrious  Dr.  Black  that 
we  owe  the  firft  knowledge  of  thefe  faline  fub- 
fiances;  confounded,  before  his  time,  with  the 
alkalis  and  alkaline  earths,  of  which  we  then 
knew  neither  the  different  hates  nor  degrees  of 
purity.  This  great  refult  of  enlightened  ge- 
nius bears  date  17<56.  By  confidering  the  car- 
bonic acid,  which  with  Hales  he  named  fixed 
air,  as  rendering  the  alkalis  mild,  caufing  them 
to  cryflallize,  and  giving  them  the  property  of 
effervefcing  with  acids,  by  proving  the  attrac- 
tion of  that  acid  to  be  more  ftrong  for  lime 

than 
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than  for  alkalis,  and  the  production  of  caufti- 
city  as  the  neceffary  confequence  of  its  abforp* 
tion  by  pure  calcareous  earth,  Profeffor  Black 
has  opened  a new  and  immenfe  career,  in  which 
contemporary  chemifts  foon  made  great  pro- 
grefs,  and  which  has  prefented  to  them  a feries 
of  highly  important  difcoveries. 

Lavoifier  himfelf  was  one  of  the  frit  engaged 
in  this  purfuit  with  M.  Cavendifh,  between 
the  years  1766  and  1772;  and  thefe  philofo- 
pliers,  by  determining  the  quantities  of  this 
fugacious  and  volatile  being,  which  they  did 
not  yet  venture  to  call  an  acid,  both  in  its 
difengaged  and  in  its  fixed  hate,  hrft  gave 
an  example  of  precifion,  which  has  been  foh 
lowed  in  fubfequent  refearches. 

Chaulnes  foon  difcovered,  in  1773,  the  art 
of  cryftallizing  the  alkalis,  by  keeping  their 
folutions  immerfed  and  agitated  over  a veffel  of 
beer  in  fermentation,  and  faturating  them  with 
the  gafeous  acid  difengaged  from  the  beer. 

Bergmann  at  the  fame  time  examined  it,  and 
in  a learned  differtation  concerning  this  new 
body,  which  he  called  aerial  acid,  he  defcribed 
the  properties  of  mod  of  its  combinations  with 
alkalis. 

Since  the  time  of  that  able  chemifl  nothing 

o 

more  has  been  done  than  to  add,  by  degrees, 
ideas  more  definite  and  more  enlarged  refpeéting 
each  of  thefe  faits  : and  the  fucceffive  labours 
of  Rouelle,  of  Citizen  Berthollet,  of  Mr.  Kir- 
wan,  of  Citizen  Guyton,  of  Pelletier,  of  Bayen, 
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of  Meflh.  Withering,  Pearfon,  Tennant,  and 
of  the  greater  number  of  modern  chemifts,  have 
fo  far  advanced  the  knowledge  of  earthy  and 
alkaline  carbonates,  that  fcarcely  any  thing 
more  remains  to  he  done  reflecting  their  hif- 
tory  ; and  when  we  confider  all  the  fpecies  indi- 
vidually, there  are  much  fewer  déficiences  than 
in  the  other  genera. 

o •lit 

3.  The  carbonates  were  firft  termed  mild  ana 
effervefcent  earths  or  alkalis,  confidering  only 
their  differences  in  that  ftate  compared  with 
their  cauftie  or  pure  ftate.  Bergmann  denomi- 
nated them  aerated  earths  or  alkalis,  in  con- 


formity to  his  denomination  of  aerial  acid.  Citi- 
zen Guyton,  adopting  the  term  of  mephitic 
acid,  calls  them  mephites  of  fuch  or  fuch  a 
bafe.  The  name  of  cretaceous  acid  which  I 


had  adopted  in  1778,  with  Bucquet,  induced 
us  to  name  them  earthy  or  alkaline  chalks.  But 
when  the  nature  of  the  acid  which  forms  them 
was  well  known,  and  when  it  was  deïbribed 
under  the  name  of  carbonic  acid,  the  word  car- 
bonates was  formed,  to  exprefs  thefe  laline  com- 


binations. 

4.  The  greater  part  of  the  earthy  and  alka- 
line carbonates  exift  in  nature;  where  they 
form  very  confiderable  maffes  to  which  the  globe 
owes  part  of  its  ftrata  and  of  its  lolidity. 
Some  are  found  in  lefs  abundance,  and  occupy 
only  certain  points,  or  conftitute  only  naiiow 
Veins.  It  is  rare  that  thefe  faits  are  fourni 
much  infulated  and  very  pure,  though  many 
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are  met  with  even  in  that  date  ; molt  frequently 
two  or  three  are  blended  together,  or  depofited 
with  fdex,  alumine,  and  metallic  oxides  ; they 
rarely  form  any  part  of  the  primitive  moun- 
tains, but  are  much  more  frequently  found  in 
the  fecondary  mountains,  or  thole  of  latter  for- 
mation, 

5.  Thofe  which  nature  affords  pure  may  be 
ufed  in  the  experiments  of  chemiftry  in  their 
natural  (late  ; the  fame  fubftances  are  often  pre- 
pared by  art,  by  directly  uniting  the  carbonic 
acid  with  earthy  or  alkaline  bafes,  by  receiving 
this  gafeous  acid  in  their  folutions  till  they  are 
well  faturated,  and  till  they  refufe  to  abforb 
any  more,  or  are  intirely  depofited  or  precipi- 
tated, when  the  character  of  thele  carbonates 
is  to  be  infoluble.  We  are  fure  to  have  thefe 
faits  very  pure,  when  the  bafes  which  are  em- 
ployed to  form  them  are  themfelves  very  pure, 
and  when  care  is  taken  to  combine  only  fuch 
carbonic  acid  as  is  deprived  of  that  finall  por- 
tion of  the  acid  which  is  ufed  to  di  fen  gage  it, 
and  is  apt  to  rife  with  it.  For  this  reafon,  be- 
fore it  is  received  in  the  folutions  of  earths  or 

» 

alkalis  intended  to  be  faturated,  it  will  be  pro- 
per to  pafs  through  it  a fmall  quantity  of  water 
in  which  it  may  depofit  that  portion  of  foreign 
acid,  — no iü*?  iot  fsu 

6.  Although  the  phyfieal  properties  are  little 
adapted  to  characterize  the  genera  of  faits,  and 
belong  much  rather  to  the  fpecies,  there  are 

fome 


6 EARTHY  AND  ALKALINE  CARBONATES. 

fome  of  them  which  are  to  be  found  in  the  car- 
bonates, and  ought  to  be  confidered  generally 
through  the  whole  of  the  fpecies.  Thefe  faits 
are  moftly  without  tafte,  or  have  an  earthy  one, 
and  fometimes  an  alkaline  or  urinous  tafte  ; but 
even  then  it  is  weak  and  fupportable.  Hence 
they  were  formerly  called  mild  alkalis.  All  of 
them  are  capable  of  affuming  regular  forms, 
and  there  are  no  faits  in  which  Nature  feems 
more  to  delight,  or  which  it  is  apparently 
more  eafy  to  produce  in  polyhedral  cryftals, 
of  well-determined  figures,  but  they  are  al- 
ways extremely  varied.  The  hardnefe  of  fome 
is  very  great,  v'hilft  others  are  friable,  or  even 
without  aggregation.  It  was  the  folidity  of 
the  firft  added  to  their  infipidity  and  apparent 
infolubility,  which  caufed  them  to  be  claffed  fo 
long  amongft  the  earths  by  mineralogifts. 

7.  Light  does  not  change  them  ; moft  of 
them  are  tranfparent  ; fome  produce  double  re- 
flation, Heat  decomposes  aimoft  all  of  them 
by  fubliming  their  water  and  carbonic  acid  in 
fuch  a manner  as  to  reduce  them  to  the  ftate  of 
pure  or  infulated  bafes  : in  faél,  this  decompo- 
lition,  though  very  eafy  in  the  greater  number, 
is  extremely  difficult  in  fome  ; which  depends 
on  the  various  degrees  of  attra&ion  of  the  feve- 
ral  bafes  for  carbonic  acid. 

8.  Oxigen  and  azote,  neither  in  the  gafeous 
nor  combined  ftate,  have  any  a6lion  on  the 
carbonates.  Neither  does  air  by  its  humidity 
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produce  any  change  in  them  ; they  are  not 
deliquescent  ; Some  of  them  are  even  very  ef- 
florescent. 

9.  They  vary  much  as  to  the  manner  in 

which  combuftible  bodies  affeCt  them.  Carbon 

* 

frequently  renders  their  acid  more  volatile, 
and  more  eafily  Separated  by  the  aCtion  of 
heat,  without  our  being  able  to  know  how 
it  produces  this  Singular  eflfeét.  Phofphorus, 
Strongly  heated  with  the  carbonates,  decom- 
poses their  acid,  becoming  at  the  Same  time 
phoSphoric  acid  which  forms  phofphates  writh 
the  bafes,  and  infulates  the  carbon,  So  as  to 
render  the  mixture  black.  This  decomposition 
which  does  not  take  place  with  equal  facility  in 
all  the  carbonates,  and  in  Some  of  them  not  at 
all,  appears  the  more  Singular  at  firft  considera- 
tion, becaufe  carbon,  Singly  and  alone,  de- 
composes the  phoSphoric  acid,  and  has  really 
more  attraction  for  oxigen  than  the  phoSphoric 
acid  has.  To  explain  this  phenomenon  it  i& 
neceffary  to  ftate,  that  as  carbon  decompofes 
the  phoSphoric  acid  by  itfelf,  So,  on  the  other 
hand,  phofphorus  does  not  decompofe  the  infu- 
lated  carbonic  acid  ; but  again,  that  carbon 
can  not  act  on  the  phoSphoric  acid  united  to 
its  bafes,  and  does  not  produce  phofphorus 
with  thefe  Salts,  as  has  been  Seen  in  the  charac- 
ters of  the  genera  of  phofphates  ; and  alfo  that 
phoSphorus  decompofes  the  carbonic  acid  only 
when  it  is  united  to  certain  bafes,  or  in  the 
hate  of  carbonates.  It  is,  therefore,  to  the 

attraction 
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attraction  of  thefe  bafes  for  the  phofphoric  acid 
that  we  mu  ft  afcribe  the  decompofition  of  the 
carbonic  acid  of  carbonates  by  phofphorus,  and 
the  non-decompofition  of  phofphates  by  car- 
bon. In  this  remarkable  adtion  may  be  feen 
an  effedi  and  inftance  equally  ftriking  of  what 
I have  called  difpofing  attradfion. 

10.  The  carbonates  divide  themfelves  into 
two  claffes  with  regard  to  the  action  of  water  ; 
fome  are  nearly  infoluble,  others  are  eafily  dif- 
folved  ; fome  are  diffolved  more  readily  in  warm 
than  in  cold  water.  Specific  characters  are  de- 
rived from  this  property. 

1 1.  All  the  other  acids  have  more  attraction 
for  the  earthy  and  alkaline  bafes  than  the  car- 
bonic acid  ; all  of  them,  if  poured  upon  the 
folid  and  cryftaljized  carbonates,  caufe  a lively 
effervefcence  by  the  difen gagement  of  carbonic 
acid,  in  the  form  of  an  elaftic  fluid.  This  ef- 
fervefcence, which  was  formerly  confidered  as  a 
charadter  of  the  alkalis,  is  only  a charadter  of 
the  carbonates.  The  change  of  the  carbonic 
acid,  which  they  contained  in  a folid  ftate,  to 
the  ftate  of  gas,  or  of  an  elaftic  fluid,  an- 
nounces that  it  is  then  impregnated  with  calor 
ric  difengaged  from  the  new  combination  of 
the  bafes  with  the  decompofing  acids,  and  that 
this  caloric  is  united  to  the  carbonig  acid,  to 
which  it  gives  the  gafeous  form. 

Accordingly  there  is  no  heat  produced  during 
thefe  decompofitions,  which  are  accompanied  by 
effervefcence,  ora  fpecies  of  ebullition;  whereas 

there 
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there  is  a very  ftrong  heat  when,  thefe  earthy, 
pure,  and  cauliic  alkaline  bafes  are  united  to 
acids  which  faturate  them  without  motion  or 
the  d Rengagement  of  bubbles. 

12.  This  decompofition  of  the  carbonates  by 
the  nitric,  muriatic,  or  fulphunc  acids,  is  ufed 
for  collecting*  the  carbonic  acid  in  the  gafeous 
form.  It  is  performed  in  glafs  bottles,  with  re? 
curved  tubes,  which  conduct  the  gas  under  bell- 
glaffes  full  of  water,  or  into  flaiks  full  of  dif- 
ferent liquids  that  are  to  be  impregnated  with 
the  acid. 

13.  The  carbonic  acid  unites  in  excels  with 
mod  of  the  carbonates,  or  rather,  it  renders 
them  foluble  in  water,  though  they  may  not  be 
foluble  alone.  It  appears,  that  it  is  thus  that 
nature  effects  the  diffolution  of  earthy  carbon- 
ates in  water,  and  caufes  them  to  cryftallize,  as 
will  be  feen  in  the  hiltory  of  their  fpecies. 

14.  The  carbonates  decompofe  many  faits 
which  the  mere  bafes  could  not  decompofe,  by 
means  of  the  double  attraction  exerted  from  the 
union  of  the  carbonic  acid  with  their  bafes. 

Since  the  difcovery  of  thefe  decompofitions, 
juany  other  difcoveries  have  been  made  refpeCK 
ingfaline  fubftances,  their  nature  and  products; 
and  the  doCtrine  of  elective  attractions  has 
been  greatly  illuftrated. 

15.  The  ufes  of  earthy  and  alkaline  carbon- 
ates are  extremely  numerous  ; they  frequently 
afford  the  chemiit  the  molt  valuable  means  of 
accurate  analyfis  and  fynthefis.  A number  of 

applications 
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applications  of  thefe  bodies  to  the  arts  have  been 
fuccefsfully  made.  Molt  of  them  conftitute 
the  moft  ufeful  medicines  we  poifefs,  which  can 
be  prepared,  with  the  moft  definite  knowledge 
of  their  nature  and  of  their  virtues. 

In  a word,  the  mineralogift,  by  examining 
them  in  collections,  and  the  geologift  in  his 
travels,  arrive,  by  the  light  which  they  afford 
to  chemiftry,  to  great  and  important  fpecula- 
tions  concerning  their  influence  and  their  form- 
ation, as  well  as  the  theory  of  mountains,  and 
the  operations  of  the  waters  which  are  perpe- 
tually difplacing  and  changing  their  beds. 

16.  In  the  application  of  my  fyftematic  ar- 
rangement of  faits,  founded  on  the  relative 
attraction  of  the  bafes  for  the  acid  which 
conftitutes  the  genus,  I diftinguifii  thirteen 
diftinCt  fpecies  of  carbonates,  and  I arrange 
them  in  the  following  order  : 

1.  Carbonate  of  barites. 

2.  Carbonate  of  ftrontian. 

3.  Carbonate  of  lime. 

4.  Carbonate  of  pot-afh. 

5.  Carbonate  of  foda. 

6.  Carbonate  of  magnefia. 

7.  Carbonate  of  ammonia. 

8.  Ammoniaco-magnefian  carbonate, 

g.  Carbonate  of  glucine. 

1 0.  Carbonate  of  alumine. 

11.  Carbonate  of  zircone. 

12.  Ammon iaco-zirconian  carbonate. 

13.  Ammoniaeo-gluchban  carbonate. 

Section 
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Concerning  the  Specific  CharaBers  of  Earthy  and 

Alkaline  Carbonates. 

' ? * >. 

. . + :.i  , v .J±.  , V, 

Species  I. 

Carbonate  of  Barites. 

A.  Synonymy  ; Hi/lory. 

1.  IT  is  but  twenty-fix  years,  fince  1 776,  that 
we  have  poffeffed  a knowledge  of  this  fait,  and, 
but  twenty-two  fince  it  was  found  native.  It 
is  to  Scheele  and  to  Bergmann  that  we  are  in- 
debted for  its  difeovery,  and  to  Dr.  Withering, 
an  Englilhman,  we  owe  the  firft  information  of 
its  exiftence  in  nature.  Its  properties  have 
been  fucceffively  examined  by  Kir  wan,  Pelle- 
tier, Hope,  and  myfelf  ; little  now  remains  to 
render  our  knowledge  of  this  fubftance  com- 
plete. 

2.  It  has  been  called  aerated  ponderous  fpar, 
aerated  barofelinite,  aerated  ponderous  earth, 
mephiteof  barites,  chalk  of  barites,  and  Wither- 
ite,  becaufe  Dr.  Withering  difeovered  it. 

B.  Phyjical  Properties  ; Natural  Hi/lory. 

3.  The  carbonate  of  barites,  artificially  pre- 
pared, has  the  form  of  a white  infipid  powder, 
of  the  fpecific  gravity  of  3,763. 


4.  That 
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4*  That  which  has  been  found  in  oft  abun- 
dantly at  Alfton-Moor,  in  Cumberland,  is  in 
ftriated,  lamellated,  and  femi-trapfparent  malles; 
its.  preemptive  primary  form  is  that  of  the  hex* 
abedral  prifm.  It  fpecific  gravity  is  4,331. 

5.  It  is  alio  found  in  Schotland,  in  Sweden, 


and  in  the  coal-mines  of  Lanealhire.  It  is  fre- 
quently mixed  with  fulphate  of  barites,  car- 
bonate of  lime,  the  oxides  of  iron,  and  the 
fulphate  of  the  fame  metal  Though  the  ful- 
phate of  barites  is  much  more  frequently  found 
than  the  carbonate,  it  may  he  prefumed  that 
this  iaft  will  be  riioft  frequently  found  accompa- 
nying the  former  : this  inquiry  ought  to  excite 
the  greateft  zeal  amongft  mineralogifts,  fince, 
as  we  may  judge  from  its  properties,  this  earthy 
fait  will  hereafter  become  of  the  greateft  ufe  nt 
the  arts. 


j j ij 


S)3nîffî£ 


ïfjjii 
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C.  Extraiïwn  ; Preparation  ; Purification 


6 . W hen  we  polfefs  the  native  çarbonaté  of 
barites,  nothing  is  required  but  to  choofe  it 
very  pure,  very  lamellated,  free  from  metallic 
oxides  and  other  extraneous  bodies. 

7.  There  are  four  principal  methods  of  pre- 
paring it  artificially,  by  expofing*  a lolution  of 
pure  barites  to  the  air,  where  it  acquires  a pel- 
licle of  this  fait  by  abforbing  the  carbonic  acid 
of  the  atmofphere  ; by  palling  through  this  fo- 
lution,  fome  carbonic  acid  gas  which  becomes 
fixed,  and  immediately  forms  an  abundant  pre- 
cipitate ; 
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cipitate  ; by  decompofing  the  native  fulphate 
of  barites  in  the  dry  method,  by  means  of  fire 
with  the  carbonate  of  pot-affi  of  foda,  and 
then  W'afhrng  the  mixture  with  water,4  which 
carries  off  the  fulphate  of  alkali  in  the  ftate  of 
foliation,  and  leaves  the  carbonate  of  barites 
infoluble  ; and  laftly;  by  precipitating  the  dif- 
folved  nitrate  or  muriate  of  barites,  bv  folu* 
tions  of  the  carbonate  of  pot-afh,  of  foda,  or 
of  ammonia.  The  two  firft  and  the  fourth  pro- 
ceiTes  afford  this  fait  very  pure  when  the  preci- 
pitates are  well  walked.  The  third  affords  only 
a mixture  of  carbonate  and  fulphate  of  barites, 
this  iaff  not  being  completely  dccompofed. 


D.  Jtlion  of  Caloric . 


8.  Neither  the  artificial,  nor  the  natural 

carbonate  of  barites--  lofe  any  of  their  carbonic 

' ^ 

acid  by  the  action  of  fire.  The  firft  contains 
more  water  than  the  fécond,  and  this 


much 


liquid,  not  being  ftrongly  adherent  to  that  puh 
vendent  fait,  it  lofes  0,£8  of  its  weight,  and 
part  of  its  acid  cfcapes  with  it  by  the  calcina- 


tion ; whilft  the  fécond  lofes  nothin^.  J)n 
Withering  firft  ohferved,  that  this  fait  is  fufed 
by  a ftrong  heat,  rather  than  permits  the  car- 
bonic acid  which  it  contains,  to  efcape.  It 
only  becomes  of  an  opaque  white,  like  porce- 
lain brfeuit  ; and  alio  aifumes  a bluiffi  green 

o 


c dour  internally. 


U 
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9*  It  is  totally  or  completely  unchangeable 
by  the  air. 


F ABion  of  Water. 

10.  Cold  water  fcarcelv  at  all  affects  the 
carbonate  of  barites,  I have  neverthelefs  found 
that  when  left,  during  a long  time  in  contaCt 
with  that  of  Alfton-Moor  in  very  fine  powder,  it 
diffoived  xfW  ; and  that  water  boiled  for  a 
long  time  with  this  native  fait  carried  off  from 
it  — 

*304* 

G»  Decompaction  ; Proportion . 

11.  Dr.  Hope  has  found*  that  by  treating 
the  carbonate  of  barites  in  a crucible  of  black 
lead,  it  loft  its  carbonic  acid,  whilft  in  an 
earthen  crucible  it  permitted  nothing  to  efcape. 
Pelletier,  who  has  examined  and  confirmed  this 
lingular  experiment,  the  theory  of  which  is 
not  known  to  us,  has  repeated  it  in  the  moft 
accurate  manner.  He  made  a pafte  of  one  hun- 
dred parts  of  this  fait,  and  ten  parts  of  char- 
coal, which  he  heated  in  the  middle  of  char- 
coal powder,  and  by  that  fimple  procefs  he  ob- 
tained barites  pure  and  foluble  y this  then  is 
a means  of  extracting  that  cauliic  alkali  very 

pure, 
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pure,  very  cry  (tall  izable  ; in  a word,  pofleffing 
all  the  properties  afcribed  to  that  fubftance. 

1 2.  Though  all  the  acids  decompofe  the  car* 
bonate  of  barites,  each  of  them  produce  that 
effcét  with  certain  particular  phenomena.  The 
fulphuric  acid,  concentrated  or  diluted  with 
two  or  three  parts  of  water,  does  not  di (engage 
the  carbonic  acid  without  effervefcence,  unlefs 
afftfted  by  an  elevated-  temperature.  The  con- 
centrated nitric  acid  does  not  a<5t  on  it  ; it  dif- 
folves  it  completely  in  the  cold,  and  with  a 
lively  effervefcence  when  it  is  diluted  with  wa- 
ter, and  forms  nitrate  of  barites  which  remains 
difiblved  in  the  fluid  ; fo  that  there  is  no  folid 
refidue,  when  the  carbonate  of  barites  is  very 
pure,  as  I have  feen  that  of  Alfton-Moor. 

13.  This  fait,  in  fmall  pieces,  as  in  the  two 
cafes  before-mentioned,  is  not  affected  by  the 
concentrated  muriatic  acid  ; when  that  acid  is 
diluted,  it  attacks  the  carbonate  of  barites  with 
a kind  of  decrepitation,  and  difengages  from  it 
carbonic  acid  gas  in  large  intermitting  globules 
when  the  acid  is  very  ftrong,  and  a continual 
difeharge  of  fmall  globules,  till  it  is  completely 
diffolved  when  the  acid  is  fo  very  weak  as  to 
weigh  no  more  than  between  TV  or  more  than 
water.  The  concentrated  muriatic  acid,  which 
in  the  cold  does  not  aét  at  all  on  the  carbonate  of 
barites,  diffolves  it  with  a ftrong  effervefcence 
when  aflifted  by  heat;  but,  in  that  cafe,  the 
fait  forms  itfelf  in  a mais.  When  concentrated 

and 
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and  fuming  muriatic  acid  is  poured  into  a mix- 
ture of  carbonate  of  barites,  and  of  that  weak 
acid  which  eafilvdecompofes  it,  it  fuddeftly  it  ops 
the  eifervefcence  and  the  diffolution  ; but  bv 
adding  fome  water,  the  action  again  commences. 
Solid  muriate  of  barites,  thrown  into  the  mix- 
ture while  effervefcing,  alio  ftops  it.  We  may 
perceive  in  thefe  fabts  the  influence  of  water, 
and  of  its  caloric  which  feparates  the  particles  of 
the  acid  and  thofe  of  the  carbonate  of  barites, 
and  favours  its  folution  by  its  own  decompo- 
fit  ion.  I explained  the  fubject  of  the  compli- 
cated attractions  which  take  place  in  thefe  mix- 
tures, in  the  Memoir  which  I publifhed  in  1/90, 
concerning  the  analyfis  of  the  native  carbonate 
of  barites  of  Aifton-Moor.  (See  Annales  de 
Chimie,  tom.  iv.  pag.  62,  and  Dictionnaire  de 
Chimie  de  FEncy  eloped.  Method,  tom.  iii.  p.  9.) 

14.  The  phofphoric  and  fluoric  acids  alfo  a6t 
on  the  carbonate  of  barites,  and  drive  off  the 
carbonic  acid  by  uniting  to  its  bafe,  but  left 
eafily  than  the  nitric  and  weak  muriatic  acids. 

15.  Liquid  carbonic  acid,  or  acidulated  wa- 
ter, diffolves  of  this  fait  in  powder,  more 
than  double,  as  it  appears,  of  that  which  boil- 
ing water  diffolves.  This  folution  is  de  com  po- 
led in  the  air,  and  by  the  addition  of  any  of 
the  foluble  alkaline  and  earthy  fubftances,  which 
are  quickly  diffolved  and  feize  the  carbonic 
acid,  at  the  fame  time  precipitating  the  barites. 
It  is  probable  that  it  is  by  this  acid  that  nature 

diffolves 
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dilfolves  and  eryftallizes  this  fait  in  the  bowels 
of  the  earth. 

lb.  The  carbonate  of  barites  does  not  act  on 
the  faits  ; but  when  it  is  ftrongly  heated  even 
with  thofe  compounds  of  which  the  principles 
are  molt  adherent,  previoufly  mixing  fome  char- 
coal with  it,  which  polfeffes,  as  has  been  already 
obferved,  the  property  of  difengaging  its  car- 
bonic acid,  the  barites  is  fet  at  liberty,  and  at- 
tracts the  acids  and  difen  gages  their  bafe.  By 
this  procefs  we  may  decompofe  the  fulphates  and 
muriates  of  pot-alh,  foda,  & c. 

3 7.  Chemilts  who  have  analyzed  the  carbon- 
ate of  barites,  whether  artificial  or  natural,  and 
who  have  endeavoured  to  determine  the  pro- 
portion of  its  principles,  do  not  perfectly  agree 
in  the  refult  of  their  analyfis.  Mr.  Kirwan  fays, 
that  a hundred  parts  of  this  artificial  fait  con- 
tain. 

Barites  65 

Carbonic  acid  27 
Water  28 

According  to  him,  one  hundred  parts  of  the 
native  carbonate  of  barites  are  compofed  of 
Barites  78 

Carbonic  acid  20 

Sulphate  of  barites  2 
In  my  examination  of  this  fait  from  Allton- 
Moor,  chofen  in  a very  pure  date,  I could  not 
find  the  fulphate  of  barites.  It  prefented  to  me 
the  following  proportions, 

* Vox,  IV,  C 


Barites 
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Barites  90 

Carbonic  acid  10 

I may,  neverthelefs,  obferve,  that  the  pro- 
portion of  barites  appeared  to  be  a little  too 
great,  and  that  in  its  weight  it  is  necefiary  to 
include  that  of  the  water  which  I do  not  know, 
but  which  I admit,  though  M.  Kirwan  denies  its 
exiftence  in  this  fait.  Pelletier  found  in  100 
parts  of  this  native  fait, 


Barites 

62 

Carbonic  acid 

22 

Water 

16 

H.  Ufes. 

Ï8.  The  carbonate  of  barites  is  only  ufed  in 
the  laboratories  of  chemiftry,  for  experiments 
of  demonftration.  When  it  fhall  be  found  more 
abundantly  in  nature,,  it  will  become  of  the 
greateft  ufe.  It  will  not  only  be  ufeful  in  che- 
miftry to  prepare  all  the  baritic  faits,  but  it  will 
render  important  fervices  to  the  arts  in  the 
formation  of  many  fallu e fubftances,  and  in  ex- 
tracting their  bafes.  Some  phyficians  have 
propofed  the  ufe  of  this  fait  as  a medicine  : 
they  ought  to  be  aware  that  it  poifons  animals, 
and  that  its  medical  admin  iftration  confequent- 
ly  demands  the  mod  fevere  and  aétive  circum- 
fpeétion. 


Species 
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Species  IL 
Carbonate  of  Strontian . 

A.  Synonymy  ; Hijlory. 

L CRAWFORD  firft  fufpeéted  that  the  fof-* 
fil  found  at  Strontian  in  Scotland,  and  regarded 
as  a carbonate  of  barites,  contained  a particular 
earth.  Dr.  Hope  proved  this  in  November 
1793,  and  named  it  ftrontite.  M.  Klaproth  has 
confirmed  this  refait,  and  difcovered  the  car- 
bonate of  ftrontian  to-be  a peculiar  fait,  with- 
out knowing  the  earlier  labours  of  Mr.  Hope» 
Schemeifier,  of  Hamburg,  announced  it  in  his 
work  on  mineralogy.  Blumenbach  and  Sulzer 
have  called  it  ftrontianite.  It  has  been  con- 
founded for  fome  years  with  the  native  car- 
bonate of  barites,  or  Witherite.  Pelletier,  Citi- 
zen Vauquelin,  and  I,  have  examined  it  at  Paris, 
and  we  are  convinced  that,  notwithftanding 
certain  analogies  with  the  native  carbonate  of 
bail  tes,  this  ialt  differs  from  it  in  many  pro^ 
perties  already  defcribed  by  Meffrs.  Crawford, 

Hope,  and  Klaproth,  and  which  I fhall  proceed 
to  enumerate. 

B.  Phyf  cal  Properties;  Natural  Hi/lory. 

% The  carbonate  of  ftrontian  is  in  needles, 
or  fine  ftriated  prifms,  which  appear  to  be  hex^ 

C 2 ahedral, 


so 
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ahedral,  of  a green iili- white  colour.  It  weighs 
from  36,583  to  36,750.  According  to  Pelle- 
tier, is  has  no  tafie. 

3.  It  was  firft  found  at  Strontian  in  Argyl- 
{hire,  or  the  county  of  Argyl,  fituated  towards 
the  weflcrn  part  of  the  north  of  Scotland.  It 
there  accompanies  a vein  of  lead  ; Citizen 
Guyot  has  found  it  at  Lead  hills  in  Scotland, 
and  took  it  for  a carbonate  of  barites.  Citizen 
Guyton  affirms,  that  it  accompanies  certain 
fpecies  of  the  fulphate  of  barites.  It  is  very 
probable,  like  wife,  that  it  will  be  found  abun- 
dantly in  France,  fin  ce  the  fulphate  of  ftron- 
tian  has  been  found  there,  and  it  may  probably 
ex  ill  where  this  laft  is. 

j . y . - t , 

C.  Preparation  ; Purification. 

4.  It  may  be  made  artificially,  by  faturating 
a folution  of  ftrontian  with  carbonic  acid,  or  by 
precipitating  the  foluble  fait  of  that  bafe  by 
the  alkaline  carbonates. 

5.  We  have  known  this  fait  for  too  fhort  a 
time  to  be  {killed  in  the  method  of  purifying 
it  from  the  different  fubftances  which  may 
accompany  it  in  nature  ; but,  to  have  it  very 
pure  we  may  prefer  the  artificial  mode  of  pre- 
paring it 


B.  Concerning 
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IX  Concerning  the  AB  ion  of  Calorie. 

t>.  When  the  carbonate  of  ftrontian  is  cal- 
ci ned  in  a crucible  without  beiim;  heated  fo 
much  as  to  caufe  it  to  melt,  it  permits  five  or 
fix  parts  in  the  hundred  of  carbonic  acid,  to  fly 
off,  and  afterwards  the  pure  ltrontian  may  be 
feparated  by  hot  water,  and  cryftallized  by  cool- 
ing. This  fait  is,  therefore,  more  eafdy  decom- 
poled  than  the  carbonate  of  barites.  When  it 
is  placed  on  a ftrong  fire,  it  attacks  the  crucible 
and  fufes  it  into  a glafs,  refembling  in  colour 
the  chryfolite,  or  the  pyramidal  phofphate  of 
lime. 

E.  ABion  of  Air . 

7.  It  is  entirely  unalterable  by  the  air. 

F.  ABion  of  Water . 

\ \ 

8.  Water  has  no  more  action  on  it  than  on 
the  carbonate  of  barites. 

G.  Decompoftion  ; Proportion. 

£)•  The  charcoal  with  which  it  is  heated, 
after  reducing  the  mixture  into  the  form  of  a 
pafte  according  to  Pelletier’s  procefs,  favours 
the  difetfgagement  of  the  carbonic  acid  in  the 
ftate  of  gas  ; in  this  manner  it  lofes  0,28  of  its 

* weight, 
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weight,  and  the  ftrontian  is  found  pure,  and 
may  be  diffolved  in  boiling  water,  from  which, 
on  cooling,  it  falls  down  in  cryftals.  If  the 
carbonate  be  powdered,  and  thrown  on  charcoal 
well  kindled,  or  on  the  flame  of  a burning  can- 
dle, it  exhibits  a red  fcintiilation.  The  fame 
phenomenon  is  obferved  with  the  blow-pipe, 
which  fufes  this  fait  into  an  opaque  vitreous 
globule,  that  falls  to  powder  in  the  open  air. 

10.  The  acids  decompofe  it,  and  difengage 
from  it  the  carbonic  acid  with  eftervefcence. 
An  hundred  parts  of  this  fait,  being  diffolved  in 
diluted  nitric  acid,  loft  eighty  by  the  ef- 
fervefcence  that  enfued.  The  muriatic  acid 
acts  on  it,  as  on  the  carbonate  of  barites  ; and 
the  muriate  of  ftrontian  thus  produced  is  dif- 
tingui flied,  as  is  well  known,  from  that  of  ba- 
rites, chiefly  by  its  property  of  giving  a purple- 
red  colour  to  flame,  its  figure,  & c.  When  it  is 
treated  with  fulphuric  acid,  though  diftilled 
water  diffolves  very  little  of  the  fulphate  of 
ftrontian  formed,  yet  it  is  rendered  very  per- 
ceptible by  the  precipitate  that  muriate  of  ba- 
rites occafions. 

11.  None  of  the  bafes  a6t  on  carbonate  of 
ftrontian,  barites  excepted;  which,  if  heated 
with  this  carbonate,  decompofes  it,  and  leaves 
its  earth  uncombified.  It  has  not  been  ob- 
ferved, that  the  laits  have  any  greater  degree  of 
adfion  with  refpect  to  this  compound. 

\%  If  thefe  properties,  the  differences  of 
which  in  thefe  firft  two  carbonates  appear  but 

,?  h feebly 
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feebly  marked,  and  prevented  chemifts  for  ré- 
vérai years  from  diftinguifking  them  from  each 
other,  fliould  leave  any  doubt  with  regard  to 
their  being  really  diftinct  fubftances,  let  the 
reader  but  confider  the  inferior  fpecific  gravity 
of  the  carbonate  of  ftrontian,  the  lofs  of  part 
of  its  acid  by  fire,  the  red  colour  it  imparts  to 
flame,  and  its  decompofition  by  cauftic  barites, 
and  his  doubt  will  be  quickly  removed.  But  he 
will  prefently  fee  further  proofs  of  the  difference 
of  the  two  carbonates,  in  the  proportions  of 
their  principles,  and  in  their  action  on  the  ani- 
mal economy. 

13.  According  to  Pelletiers  analyfis,  an  hun- 
dred parts  of  carbonate  of  ftrontian  are  com- 
pote d of 

Strontian  ~ 6CZ 

Carbonic  acid  30 

Water  - 8 

H.  Ufes. 

14.  Hitherto  no  ufe  has  been  made  of  the 
carbonate  of  ftrontian  : it  muft  be  obferved, 
however,  that  Pelletier,  in  his  ufeful  experi- 
ments on  this  fait,  found  it  not  to  be  injurious 
and  poifonous  to  animals,  as  the  carbonate  of 
barites  is;  which  fliould  induce  phyficians  to 
inquire  into  the  properties  of  the  foluble  faits 
that  have  ftrontian  for  their  bafe,  and  compare 
them  with  the  properties  of  the  faline  com- 
pounds formed  with  barites. 
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Species  III. 

Carbonate  of  Lime . 

A.  Synonymy;  Hiftory. 

1.  THERE  are  few  faline  fubftanees,  of 
which  the  hiftory  is  fo  interefting  as  that  of  the 
carbonate  of  lime.  Exifting  in  nature  in  vaft 
quantity  ; contributing  to  the  formation  of 
mountains,  of  which  it  frequently  conftitutes 
the  greater  part  ; inceftantly  depoftting  itfelf  at 
the  bottom  of  the  fea,  where  fora  time  it  ferves 
as  the  fupport,  or  covering,  or  fkeleton  of  innu- 
merable myriads  of  animals  ; exhibiting  itfelf  in  * 
a fhoufand  fubterranean  cavities,  or  clefts,  in 
the  brilliant  and  varied  form  of  tranfparent  and 
regular  cryftals  ; here  accumulating  in  the 
earth  in  immenfe  ftrata  of  ftone,  there  pendant 
in  ftalactites  from  the  fummits  of  caverns,  and 
further  on  congealed,  orincrufted  upon  different 
bodies  ; in  one  place  competing  the  foil  of  ex- 
tend ve  plains,  and  receiving  the  feeds  of  future 
harvefts;  in  others,  not  a little  numerous,  dif- 
folved  in  the  waters,  and  flowing  as  a liquid 
with  them  ; raifed  by  the  labours  of  man  to 
the  furface  of  the  earth,  and  ferving  to  form 
the  edifices  he  erects  on  it,  or  burned  in  kilns 
to  that  lime,  which  is  neceffary  to  cement  them; 
in  a word,  introduced  into  numerous  manufac- 
tories for  various  ufes  ; the  carbonate  of  lime  is 
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at  once  interefting  to  the  geologift,  the  mine- 
ralogift,  the  chemift,  the  philofopher,  the  natu- 
ralift,  the  manufacturer,  the  artift,  and  the  me- 
chanic. Accordingly  it  has  been  the  objedt  of 
repeated  labours  and  refearch,  fmce  the  bril- 
liant period  when  Black  began  to  render  it  ac- 
curately known,  and,  in  fome  degree,  to  remove 
it  from  the  clafs  of  hones,  or  earths  into  that 
of  faits.  The  fucceffive  experiments  of  Berg- 
mann,  Prieftley,  Rouelle,  Lavoifier,  and  feveral 
others,  have  developed  all  its  chemical  pro- 
perties ; while  the  mineralogical  ftudies  of  Hill, 
Rome  de  Lille,  Lirwan,  and  Citizen  Hahy  have 
fcrutinized  its  different  native  varieties,  its 
forms  fo  numerous  and  di  verbified,  and  the  laws 
that  have  prefided  over  the  ftrucfure  of  thefe 
feveral  forms. 

2.  As  the  carbonate  of  lime  has  been  an  ob- 
ject of  very  extenfive  refearch  at  once  to  the 
mineralogift,  and  to  the  chemift,  it  would  be 
found  denominated  by  a multitude  of  fyno- 
nymes,  if  we  reckon  among  its  names  thofe 
given  to  the  various  foffiis  it  exhibits.  Thus  it 
is  the  calcareous  matter  in  general,  calcareous 
earth,  chalk , lime-f  one,  freefone,  tufa , cron , 
falun,  pure  marble , calcareous  [par,  incrufta - 
tions,  guhrs , ftala&ites , alahafters , Spanijh 
'white,  according  to  the  forms  it  affedfcs,  the 
appearances  it  exhibits,  the  places  it  occupies, 
the  refemblances  it  difplays,  or  the  ufes  for 
which  it  is  defigned.  The  chemifts,  on  their 
part,  in  proportion  as  they  have  become  better 
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acquainted  with  it,  have  fucceflively  deiignated 
it  by  the  appellations  of  mild  lime,  ejfervefcent 
lime , aerated  lime , mephite  of  lime , calcareous 
chalk , and,  finally,  of  carbonate  of  lime,  or 
calcareous  carbonate,  the  laft  name  given  in 
the  methodical  nomenclature,  and  generally 
adopted  in  all  .the  languages,  and  all  the  works 
of  modern  chemiftry. 

B.  Phyjical  Properties  ; Natural  Hi/lory. 

6.  The  carbonate  of  lime  is  deftitute  of  fla- 
vour, which  occafioned  it  long  to  be  confidered 
in  its  folid  ftate  as  a ftone.  It  cryftallizes  in 
transparent  rhombs,  and  undergoes  very  nume- 
rous varieties  of  figure.  It  then  exhibits  a 
double  refraction.  It  weighs  2,700. 

4o  As  it  is  very  abundant  and  various  in 
nature,  lithologifts  have  formed  of  it  one  entire 
clafs  of  earths  or  ftones,  under  the  name  of 
calcareous.  They  have  divided  them  into  an 
order,  genera,  fpecies,  and  varieties,  of  which 
they  have  defcribed  very  numerous  feries  ; and 
they  might  be  ftill  farther  enlarged,  without 
hope  of  ever  enumerating,  or  bringing  together 
all  that  occur  in  nature.  This'  natural  hiftory 
of  calcareous  matter,  one  of  the  foundations  of 
our  globe,  and  one  of  the  moft  abundant  of  the 
materials  that  compofe  it,  may  be  reduced,  how- 
ever, to  a few  general  and  fimple  outlines. 

5.  We  may  form  of  it  fix  principal  genera, 
having  refpeét  to  the  principal  differences,  which 
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this  fait  affeéts  in  its  natural  ftate.  The  firfl 
comprifes  the  primitive  carbonate  of  lime  ; that 
which  is  found  in  the  primitive  mountains 
or  thofe  primarily  formed,  though  we  are  una- 
ble there  to  deteéi  its  ancient  origin.  It  is 
in  horizontal  or  vertical  ftrata,  tilling  the  clefts 
of  granite  or  of  fchiftus  ; it  is  often  fufticiently 
pure,  fometimes  mixed  with  tilex  or  alu- 
mine. 

To  the  fécond  genus  belong  the  teftaceous, 
madreporous,  and  lythophytic  depofitions, 
which  are  fo  abundant  in  the  more  recent 
mountains,  form  the  foil  of  fo  many  plains,  and 
extend  from  thofe  fotiil  fhells,  the  fpecies  of 
which  are  eafily  diftinguifhed,  to  the  earths  re- 
fill ting  from  their  pulverization,  which  exhibit 
only  a few  fragments  ftill  capable  of  being  af- 
certained  to  have  belonged  to  marine  animals, 
of  which  they  are  the  accumulated  fpoiîs,  and, 
in  fome  meafure,  the  fepulchral  monuments. 
In  this  genus  are  to  be  clalfed  all  the  madrepore 
and  foffil  tiiells  which  naturalifts  defignate  by 
the  addition  of  the  word  lithe  to  their  original 
name;  the  faluns,  crons,  ihelly  earths,  luma- 
chelloes,  &c. 

J \ 

The  third  genus  will  include  the  calcareous 

earths  and  ftones  properly  fo  called;  that  is  to 
fay,  pulverized  carbonate  of  lime,  almoft  en- 
tirely deftitute  of  perceptible  organic  forms, 
and  con  hit  u ting  the  chalks,  ftone-marrow,  tufa, 
and  coarfe  and  fine-grained  calcareous  ftones. 
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In  the  fourth  genus  will  be  arranged  the  mar- 
bles, of  greater  hardnefs  and  finer  texture  than 
the  calcareous  hones,  and  the  varieties  of  which 
are  immenfe  with  regard  to  the  different  matters 
mingled  with  them,  and  the  differences  of  the 
tints,  fpots,  and  colours,  which  thefe  matters 
occafion. 

To  the  fifth  genus  will  be  referred  the  calca- 
reous concretions,  comprifing  the  incruftations, 
ofleocollæ,  pretended  petrifactions,  fialactites, 
and  alabaûers. 

In  fine,  to  the  fixth  and  laft  genus  will  ap- 
pertain the  calcareous  /par  of  naturalifts,  or 
the  pure  native  cryftallized  carbonate  of  lime. 

6.  The  laft-mentioned  lithologic  genus  is  the 
true  fait,  the  properties  of  which  fhould  be  ex- 
amined with  the  greatefl  care.  It  is  that  in 
which  chemifts  may  confider  the  carbonate  of 
lime  as  very  pure,  and  which  they  ought  to 
feleét  for  their  experiments.  No  earthy  fait 
appears  fo  abundant  throughout  the  globe  ; 
none  exhibits  fo  many  varieties  : befide  thofe 
of  colour,  purity,  tranfparency,  femi-tranfpa- 
rency,  or  opacity,  various  mixtures,  the  mode 
, in  which  it  exifts  in  the  earth,  or  its  fituation  ; 
Hill  has  defcribed  a number  of  modified  forms 
of  it;  and,  in  fa6f,  the  algebraic  inveftigatious 
of  the  able  cryftallographer  Haiiy  have  given 
him  as  their  reluit  a number  of  more  than  eioht 
millions  of  figures.  Every  day  new  cry  frais  of 
it  are  difcovered  ; already  we  know  forty-two 
varieties  of  it  with  regard  to  form  ; and  though 
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it  is  probable,  that  the  circumftances  neceflary 
to  produce  the  immenfe  varieties,  which  the 
calculation  of  decrements  ihows  to  be  poffible, 
will  not  occur  in  nature,  there  can  be  no  doubt 
that  many  yet  remain  to  be  difcovered. 

7.  Impoflible,  and  even  ufelefs,  as  it  would 
be  in  a fyftematic  work  on  chemiftry,  to  give  a 
detailed  account  of  the  varieties  already  found 
in  the  forms  of  the  native  cryftallized  carbon- 
ate of  lime,  I ihall  confine  myfelf  here  to  a de- 
fcription  of  its  primitive  form,  and  of  twelve 
of  its  principal  varieties  ; felecting,  after  Citi- 
zen Haiiy  himfelf,  the  moft  remarkable,  of 
thofe  which  it  is  of  the  moil  importance  to  dif- 
tinguiih. 

Primitive  form  : an  obtufe  rhomboid,  the 
plane  angles  of  which  are  about  1 0 1 -J-  de- 
grees, 78-f-  degrees;  integral  mole-cule  the 
fame. 


Varieties* 


A.  Primitive  calcareous  Carbonate.  Tin's 
eryftal  has  a double  refraction  : it  depends  on  the 
eircumftance,  that  the  images  of  objects  appear 
double  when  they  are  feen  through  two  parallel 
faces  of  this  rhomboidal  fait,  and  through  two 
faces  inclined  to  each  other  in  other  transparent 
minerals  having  this  property. 

It  has  been  difcovered,  that  all  double  re- 
fracting cryftab  have  one  direction  in  which 
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objects  appear  tingle.  In  general  this  effect 
takes  place  when  one  of  the  faces,  through 
which  the  objeét  is  viewed,  is  perpendicular  or 
parallel  to  the  axis,  according  to  the  difference 
of  the  fpecies. 

B.  Equiaæal  calcareous  Carbonate , vulgarly 
lenticular  : a very  obtufe  rhomboid,  the  axis 
of  which  is  equal  to  that  of  the  nucleus. 

C.  Inver fe  calcareous  Carbonate  ; the  muri- 
atic of  De  Lifle  : an  acute  rhomboid,  in  which 
the  plane  angles  are  equal  to  the  refpeétive  in- 
clinations of  the  faces  of  the  nucleus,  and  re» 
ciprocally.  From  this  inverfion  the  name  of 
the  variety  is  taken. 

D.  Cont rafting  calcareous  Carbonate  : a very 
acute  rhomboid,  in  which  the  plane  angles  are 
equal  to  the  refpediive  inclinations  of  the  faces 
of  the  very  obtufe  or  equiaxal  rhomboid,  and 
reciprocally  ; which  forms  a fort  of  contrail:. 

E.  Met ajlatic  calcareous  Carbonate , vulgarly 
hops  tooth  : a dodecahedron  with  fealene  tri- 
angles,  in  which  the  great-angle  of  each  triangle 
is  equal  to  the  obtufe  angle  of  the  nucleus  ; and 
the  leaf!  inclination  of  the  faces  equal  to  the 
greatefl  of  the  faces  of  the  nucleus,  whence 
refults  a fort  of  metajlafis , or  tranflation  of  the 
angles  of  the  nucleus  on  the  fecondary  cryftal. 

F.  Cuboid  calcareous,  Carbonate  * a rhom- 
boid flightly  acute,  differing  little  from  a cube  ; 
difeovered  by  Citizen  Dodun,  near  Caflelnau- 
dari. 


G.  Prifmatic 


CARBONATE  OF  LIME. 


SI 


G.  Pr\ fanatic  calcareous  Carbonate  : a regu- 
lar hexahedral  prifm. 

H.  Amphipent agonal  calcareous  Carbonate  : 
when  its  prifm  is  very  tliort  is  called  nail-headed  : 
a prilin  with  fix  pentagonal  tides,  terminated 
at  each  end  by  three  pentagons  different  from 
the  former. 

I.  Alternate  calcareous  Carbonate  : a prifm 
with  fix  elongated  hexagonal  fides,  terminated 
at  each  end  by  fix  quadrilateral  faces  uniting  in 
a pyramid.  The  acute  angles  of  the  lateral  hex- 
agons point  alternately  upward  and  downward. 
Sometimes  the  tides  are  reduced  to  the  quadri- 
lateral figure. 

K.  Emergent  calcareous  Carbonate  : the 
metaftatic,  with  each  of  its  fummits  intercepted 
by  three  rhombs  parallel  to  the  primitive  faces, 
fo  that  the  nucleus  feems  to  emerge  from  the 
fecondary  cryftal. 

L.  Analogical  calcareous  Carbonate  : the  al- 
ternate, with  each  of  its  fummits  intercepted 
by  three  trapezoids  belonging  to  the  equiaxal. 
The  name  analogical  is  taken  from  the  different 
analogies  which  this  variety  exhibits,  compared 
with  others  of  the  fame  fpecies,  or  of  a differ- 
ent fpecies. 

M.  AJforted  calcareous  Carbonate  : the  al- 
ternate, with  each  of  its  fummits  intercepted 

rhombs  parallel  to  thofe  of  the  nucleus. 
The  name  AJforted  is  taken  from  this  circum- 
ftance,  that  the  laws  of  decrement  are  percepti- 
ble from  the  fimple  polition  of  the  facets  re- 
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fulting  from  them  with  refpeéi  to  the  extreme 
rhombs  which  belong  to  the  nucleus. 

C.  Preparation. 

8.  It  is  obvious  that  a fait  which  Nature  offers 
fo  frequently  and  fo  abundantly  in  almoft  all 
places  or  points  of  the  globe,  and  which  can  fo 
eafily  be  procured  in  a ftate  of  purity,  requires 
neither  preparation  nor  purification.  It  may 
be  prepared  artificially,  however,  by  combining 
the  carbonic  acid  with  lime.  In  the  hiftory  of 
the  latter  it  has  been  feen  that  this  acid,  in 
a gafeous  ftate,  is  rapidly  abforbed  by  the  folu- 
tion  of  lime,  and  that  it  forms  therein  a preci- 
pitate of  calcareous  carbonate  : to  thefe  particu- 
lars it  is  to  be  added,  that,  to  compofe  calcare- 
ous carbonate,  which  fhall  be  at  the  fame  time 
very  pure,  it  is  neceffary  to  employ  a juft  and 
well-proportioned  dofe  of  the  carbonic  acid: 
if  too  little  be  ufed,  the  firft  precipitate  of  cal- 
careous carbonate  formed,  re-diffolves  in  the 
lime-water,  and  feems  to  forma  carbonate  with 
excefs  of  lime:  if  too  much  be  employed,  the 
calcareous  carbonate  at  firft  precipitated  re-dif- 
folves, and  difappears  in  the  excefs  of  carbonic 
acid  : it  is  true,  in  this  cafe,  it  may  be  made  to 
re-appear  by  adding  frefh  lime-water,  or  by  dif- 
en gaging  the  excefs  of  acid  by  means  of  fire. 


D.  Aâion 
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D.  ASUon  of  Caloric. 

9 . The  carbonate  of  lime,  expofed  to  a fud- 
den  heat,  decrepitates,  lofes  its  water  of  crys- 
tallization, becomes  white,  opaque,  and  much 
lefs  friable  than  fulphate  of  lime  treated  in  the 
fame  manner.  If  it  be  heated  more,  the  car- 
bonic acid  is  expelled,  flying  off  in  the  ftate  of 
gas.  By  making  this  experiment  in  a clofe 
veffel,  and  particularly  in  a caft-iron  retort,  or 
a gun-barrel,  to  which  is  fitted  a tube  paffing 
under  jars  filled  with  water,  we  may  colledl  the 
carbonic  acid  gas,  making  nearly  0,32  of  the 
weight  of  the  fait.  At  the  fame  time  a little 
hidrogen  gas  is  frequently  obtained,  in  confe- 
quence  of  the  reciprocal  acfion  between  the 
water  and  the  fides  of  the  iron  veffel.  If  the 
operation  he  performed  in  porcelain  tubes  or 
retorts,  no  hidrogen  gas  will  be  produced. 
Retorts  of  ftone  or  earthen  ware  let  part  of  the 
carbonic  acid  gas  efcape  through  them,  and 
deceive  us  refpe6ting  the  refaits,  as  Rochefou- 
cauld and  Prieftley  found  upon  trial.  What 
remains  in  the  apparatus  employed  is  pure 
quick-lime. 

10.  In  the  art  of  the  lime-burner,  lime-ftone, 
or  carbonate  of  lime  in  flony  maffes,  marble, 
calcareous  fpar,  oylter-fhells,  &c.  are  made  to 
undergo  a fimilar  change.  This  art  confifts  in- 
tirely  in  the  decompofition  of  the  fait  by  means 
of  fire.  A kiln  is  conftruôled  with  pieces  of 
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the  lime-ftone  itfelf  ; between  them  are  left  in- 
tervals or  vacuities,  to  permit  the  flame  to  pafs 
through  and  ftrike  upon  them  on  all  fides  ; a fire 
is  made  with  wood  or  coal  to  heat  them  ; the 
water,  and  gafeous  and  carbonic  acid  are  diffi- 
pated  in  the  atmofphere  ; the  operation  is  con- 
tinued till  the  whole  of  the  fait  is  intirely  de- 
compofed,  deprived  of  water  and  acid,  and  re- 
duced to  its  pure  bafe  ; and  thus  quick-lime  is 
obtained. 


E.  Aftion  of  Air, 

11.  The  carbonate  of  lime  is  not  altered  by 
the  contact  of  air  ; it  neither  lofes  nor  abforbs 
moifture. 


F.  Aclion  of  Water . 

12.  Water  does  not  diffolve  the  carbonate 
of  lime,  in  whatever  quantity  this  fluid  be  em- 
ployed, or  to  whatever  temperature  it  be  raifed. 


G.  Decompofition  ; Proportion . 

13.  The  carbonate  of  lime  experiences  no 
alteration  from  feveral  combuftible  bodies  : 
charcoal  does  not  promote  the  evolution  of  its 
acid,  as  it  does  with  refpect  to  the  carbonates  of 
barites  and  ftrontian  ; or,  at  lead,  this  property 
has  not  been  afeertained. 


14.  Phofphorus 
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14.  Phofphorus  decompofes  it  with  the  affift-  * 
ance  of  a temperature  above  that  of  boiling 
water  ; phofphoric  acid  being  formed,  which 
unites  with  the  lime,  and  oxide  of  carbon  is 
difengaged,  which  fuddenly  blackens  the  mix- 
ture. This  remarkable  decompofition  is  owing 
to  a difpofmg  and  double  eleblive  attraction, 
which  has  been  explained  at  full  in  the  firfl  fee- 
tion  of  this  article.  The  reader  will  recollect, 
that  carbon  does  not  decompofe  the  phofphate 
of  lime. 

15.  When  calcareous  carbonate  is  heated 
ftrongly  with  fulphur,  fulphuret  of  lime  is  form- 
ed, and  gafeous  carbonic  acid  is  evolved  at  the 
moment  when  the  fulphuret  is  formed,  and  melts. 
In  this  cafe  the  carbonic  acid  gas  carries  off  with 
it  a little  fulphur  in  the  ftate  of  vapour,  which 
gives  it  a fetid  fmeli. 

16.  This  fait  does  not  attack  metallic  oxides, 
and  no  combination  will  take  place  between 
thefe  fubftances. 

17.  All  the  acids  decompoie  calcareous  car- 
bonate, and  difengage  from  it  the  carbonic  acid 
with  effervefcence,  in  proportion  to  the  caloric 
feparated  from  the  lime  and  from  the  acid  at 
the  fame  time  ; fo  that  here  we  find  a double 
atti action  takes  place,  namely,  that  of  the  acid 
for  the  lime,  and  that  of  caloric  for  the  car- 
bonic acid.  Accordingly  this  effervefcence  is 
accompanied  with  cold,  or  with  no  increafe  of 
temperature;  while,  if  the  fame  acids  be  com- 

1}  2 bined 
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bined  with  lime,  much  heat  is  produced,  or  a 
eonfiderable  portion  of  caloric  fet  at  liberty. 

18*  The  carbonic  acid  eafily  diflolves  car-™ 
bon  ate  of  lime,  and  it  is  in  this  manner  it 
is  diffolvèd  in  all  waters  that  contain  it  natu- 
rally, When  this  acid  is  difen  gaged  from  the 
water  by  the  contact  of  air,  and  more  especially 
by  the  aétion  of  caloric,  the  carbonate  of  lime 
fubfidcs  in  the  form  of  powder.  This  is  wliat 
takes  place  in  the  waters  that  form  incrufta- 
tions  on  bodies  wetted  by  them  in  the  channels* 
through  which  they  pafs,  as  thofe  of  Arcueil 
near  Paris,  of  Saint  Allyre  at  Clermont-Fer- 
rand, of  the  baths  of  San  Filippo  in  Italy,  and 
a number  of  others.  If  we  add  lime-water  to 
this  Solution  of  calcareous  carbonate  by  car- 
bonic acid,  this  fait  will  be  precipitated  from 
the  water.  The  fame  phenomenon  occurs  on 
putting  into  the  folution  pot-afh,  foda,  or  am- 
monia, which  feizes  the  carbonic  acid,  and 
eonfequently  obliges  the  carbonate  of  lime  to- 
quit  the  water,  by  reftoring  its  mfolubility. 

iq.  Barites  and  ftrontian  decompofe  calca- 
reous carbonate,  and  deprive  it  of  its  acid. 
The  alkalis  do  not  effect  a fimilar  decompo- 
fition.  Silex  and  alumine  are  equally  incapable 
of  acting  upon  this  fait*  With  a Prong  fire 
they  enter  into  fufion  with  its  bafe,  from  which 
the  carbonic  acid  flies  off.  Lime  itfelf  appears 
to  have  a fort  of  attraction  for  this  fait,  flnee  it 
effects  its  folution  in  water,  as  has  been  faid 
above. 

20.  Carbonate 
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20.  Carbonate  of  lime  has  no  fen  fib! e action 
on  moft  of  the  faits  : thole  alone,  of  which  am- 
monia is  the  bafe,  are  decompoied  by  it,  with 
the  afli  fiance  of  a high  temperature,  \The  acid 
of  thefe  ammoniacal  faits,  in  this  cafe,  attacks 
the  lime,  while  the  carbonic  acid  unites  with 
the  ammonia.  The  carbonate  of  ammonia 
fublimes  in  proportion  as  it  is  formed,  and  in 
its  flow  fublimation  aflumes  an  irregular  figure. 
It  is  thus  that  carbonate  of  ammonia  is  prepared 
from  ammoniacal  muriate  and  calcareous  car- 
bonate, as  will  be  feen  hereafter. 

21.  According  to  Bergmann,  100  parts  of 
very  pure  calcareous  carbonate  are  formed  of 


Lime 

55 

Carbonic  acid 

34 

Water 

11 

H.  TJfes. 
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22.  The  ufes  of  carbonate  of  lime  are  very 
multifarious.  Its  hard  mafles,  of  a fine  grain, 
and  fufceptible  of  a polilh,  are  employed  by 
the  fculptor  : its  mafles  lefs  fine  than  the  pre- 
ceding, are  ufed  for  building,  under  the  name 
freeftone.  Its  foft,  or  common  ftones,  are  made 
into  lime  ; and  there  is  not  one  variety  of  this 
fait  which  is  not  deftined  to  anfwer  fome  pur-, 
pofe  of  induftry  or  economy.  Chemifts  employ 
it  in  a great  number  of  operations. 


Species 


I 
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Species  IV. 

Carbonate  of  Pot-Afh. 

A . Synonymy;  Hijlory. 

1.  CARBONATE  of  pot-afh  was  long*  nfed 
in  chemiftry  and  in  the  arts,  without  its  being 
properly  known  and  diftinguifhed  from  the  ve- 
getable alkali,  as  it  was  called.  The  character 
of  effervefcing  with  acids,  afcribed  to  it,  evi- 
dently proves  this.  Afterwards  Black,  Jacquin, 
Chaulnes,  Lavoifier,  Berthollet,  and  Pelletier, 
fucceflively  turned  their  attention  to  the  pro- 
perties of  this  fait,  and  each  added  fome  addi- 
tional information  to  its  hiftory.  As  early  as 
1666  Bohnius  announced  its  property  of  being 
cry  Rail  izable  ; andin  1764,  Montet,  a chemift 
of  Montpellier,  had  obtained  cryftals  of  it  be- 
fore its  nature  was  known. 

2.  Since  its  characters  and  compolition  have 
begun  to  be  ftudied,  it  has  been  called  mild 
vegetable  alkali , effervefcent fixed  alkali , aerated 
fixed  alkali , alkaline  chalk , mephitic  tartar , 
mephite  of  pot-ajh , fubfequently  to  the  names 
of  fixed  fait  of  nitre,  fait  of  tartar,  fixed  nitre, 
white  flux,  fixed  alkali,  under  which  it  was 
known  before  the  difcovery  of  the  acid  which 

, c.onftitutes  it  a fait. 
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B.  Pliyfical  Properties. 

3.  Carbonate  of  pot-afh  cryftallizes  in 
fquare  prifms  terminated  by  quadrangular  py- 
ramids. It  has  a mild  urinous  flavour:  it  turns 
fyrup  of  violets  green. 

4.  It  has  not  yet  been  found  in  the  foffil 
kingdom.  It  is  met  with  in  the  juices  of  vegeta- 
bles ; and  it  is  extracted  chiefly  from  their  allies, 
particularly  in  great  abundance  from  thofe  of 
the  tartareous  acidulé.  It  is  much  more  rare 
in  animal  fubftances.  Hence  we  fee  the  reafon 
why  this  fait,  when  it  was  fuppofed  to  be  pure 
fixed  alkali,  had  the  name  of  vegetable  alkali 
given  it 

C.  Preparation  ; ExtraSHon . 

5.  When  it  is  extracted  from  vegetable  fub- 
ftances by  incineration  and  lixiviation,  it  is 
never  pure.  Befides  its  not  being  faturated  with 
carbonic  acid,  it  almoft  always  contains  filex, 
and  different  faits.  It  is  purified  by  paffing 
into  its  folution  carbonic  acid  gas,  which  is 
abforbed, 

6.  This  fait  is  often  prepared  fpeedily,  and  as 
was  formerly  faid,  extemporaneoufly,  by  deto- 
nating together  nitre  and  tartar.  The  carbonic 
acid,  which  is  formed  in  this  rapid  combuftion, 
unites  to  the  pot-afh  that  remains,  but  it  never 

faturates 


40 


CARBONATE  OF  POT-ASH* 


faturates  it  in  the  procefs,  and  more  is  obliged 
to  be  added  afterwards  when  it  is  dilfolved. 

7.  The  procefs  of  Chaulnes  alfo  is  well  adapted 
to  afford  carbonate  of  pot-afh.  It  confifts  in 
expofing  a pure  folution  of  pot-afh  to  the  car- 
bonic acid  gas,  evolved  from  fermenting  wort, 
and  ftirring  the  liquor  well  by  means  of  an  agi- 
tator. Thus  the  acid  is  quickly  abforbed  ; the 
carbonate  of  pot-afh  formed  cry  hall  izes  in  the 
middle  of  the  liquor;  it  is  dried  in  the  air  on 
blotting  paper,  and  muft  be  kept  in  bottles 
clofely  flopped. 

8.  If  we  have  not  a brewer’s  vat  at  com- 
mand, we  may  pals  carbonic  acid  gas,  difen- 
gaged  from  carbonate  of  lime  by  means  of  ful- 
phuric  acid,  into  a folution  of  pot-alh,  in  tall, 
narrow  bottles.  The  carbonate  of  pot-afh  crys- 
tallizes on  the  furface  of  the  liquor,  and  round 
the  tubes,  which  we  muft  take  care  to  choofe  of 
a large  fize,  that  they  may  not  be  ftopped  up  by 
the  fait.  It  was  thus  Pelletier  obtained  cryftals 
of  carbonate  of  pot-afh  in  tetrahedral  rhom- 
boidal  prifms  terminated  by  dihedral  fummits. 

9.  Citizen  Berthollet  has  given  another  pro- 
cefs for  preparing  carbonate  of  pot-afh.  This 
confifts  in  diftilling,  with  a folution  of  the  al- 
kali not  faturated,  folid  carbonate  of  ammo- 
nia, from  which  the  pot-afh  takes  the  carbonic 
acid  ; fo  that  the  carbonate  of  pot-afh  cryftal- 
lizes  in  the  retort,  while  the  ammonia  is  difen- 
gaged  in  the  ftate  of  gas,  or  of  cauftic  liquor. 


Do  AElion 
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D.  ABion  of  Caloric . 

10.  The  carbonate  of  pot-afli  melts  with 
a gentle  heat,  and  afterwards  lofes  its  water  of 
cryftallization,  which  is  from  0,15  to  0,17.  A 
portion  of  its  carbonic  acid  is  alfo  difengaged; 
but  all  its  acid  cannot  be  expelled  by  this  pro- 
cefs,  the  laft  portion  adhering  to  it  very  forci- 
bly, fo  that  the  adiion  of  caloric  cannot  be  era- 
ployed  to  make  an  accurate  analyfis  of  this 
fait. 

E.  ABion  of  the  Air . 

11.  When  very  pure  and  well  cryftallized 
carbonate  of  pot-alh  is  expofed  in  contadi  with 
dry  air,  it  foon  becomes  covered  with  a lio-ht 
whited uft,  which  announces  it  to  be  efflorefcent. 
Yet  before  chemifts  were  acquainted  with  this 
fait  in  its  faturated  ftate,  they  imagined  it  was 
its  character  to  attraét  the  water  of  the  atmo- 
fphere,  and  denoted  it  by  the  name  of  Deli- 
quefcent  Alkali.  When  it  grows  moift  in  the 
air,  it  is  becaufe  it  is  not  faturated  with  car- 
bonic acid,  and  contains  a portion  of  unmixed 
or  cauftic  pot-alh,  which  is  extremely  fufcepti- 
ble  of  attracting  the  atmofpheric  moifture. 

F.  ABion  of  Water . 

12.  Carbonate  of  pot-alh  requires  nearly 
four  times  its  weight  of  water  at  the  tempera- 

ture 
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tare  of  0,  to  diffolve  it:  and,  in  its  diffolu- 
tion,  cold  is  produced.  When  at  7 5°,  or  80® 
of  Reaumur’s  thermometer,  it  diffolves  five- 
fix  ths  of  its  weight  ; yet  the  fait  does  not  cryf- 
tallize  by  cooling,  but  only  by  a flow  and  gen- 
tle evaporation.  Pelletier  obferved,  that,  on 
diffolving  wel  1- fat u rated  carbonate  of  pot-aili 
in  boiling  water,  bubbles  of  carbonic  acid  gas 
were  difengaged  ; which  convinced  him,  that 
this  fait  loft  a portion  of  its  acid,  as  the  effect 
of  this  folu t ion  by  means  of  heat. 

V 


G.  Decompofition;  Proportions  of  its  Principles , 

13.  Combustible  fubftances  have  no  very 
marked  aétion  on  carbonate  of  pot-alb.  It  is 
not  known  whether  carbon  has  the  property 
of  promoting  the  difengagement  of  its  acid  by 
heat,  or  not.  On  heating  this  fait  with  ful- 
phur,  at  a high  temperature,  the  carbonic  acid 
efcapes  in  the  fate  of  gas,  and  a fulphuret  is 
formed  at  the  very  moment  of  the  effervefcence 
produced  by  the  difengagement  of  this  acid. 

14.  Some  metallic  fubftances,  heated  with 
carbonate  of  pot-afh,  experience  an  oxidation  ; 
but  this  is  owing  to  the  water  contained  in  the 
fait,  which  isdecompofed  by  the  difpofingattrac- 
tion,  which  the  pot-afh,  and  even  the  carbonic 
acid,  exert  on  the  oxide  of  the  metal  But 
this  action  is  feeble. 

1 a.  All  the  acids  hitherto  known  have  the  nro- 
perty  of  decompofmg  the  carbonate  of  pot-afii, 
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of  difengaging  from  it  carbonic  acid  gas  with 
effervefcence,  and  of  forming  with  its  bafe,  or 
the  potj^fh,  thofe  faits  which  they  ordinarily 
conftitute.  By  this  decompofition,  and  the  dif- 
engagement  of  its  volatile  acid,  the  fait  lofes 
more  than  a third  of  its  weight. 

Id.  Barites,  ftrontian,  and  lime,  de  com  pole  car- 
bonate of  pot-afh,  taking  from  it  the  acid,  and 
leaving  the  pot-afh  difengaged,  becaufe  they 
have  a ftronger  attraélion  for  the  carbonic  acid 
than  this  fixed  alkali  has.  In  making  the  experi- 
ment in  the  humid  way,  or  mixing  thefe  fub- 
ftances  in  a flate  of  folution,  precipitates  of 
infoluble  carbonates  are  formed,  and  the  pot- 
alh  remains  in  the  fupernatant  water.  Lime, 
as  the  leaft  expenfive  and  moft  common,  is  em- 
ployed moft  frequently  in  this  important  opera- 
tion, by  which  pure  pot-afli  is  obtained.  The 
carbonate  of  pot-afh  is  mixed  with  half  its 
weight  of  very  ftrong  quick-lime,  on  which  it 
is  fpread  : water  is  thrown  on  to  flack  the  lime  ; 
it  is  then  diluted,  and  abforbs  the  carbonic  acid, 
paffes  to  the  ftate  of  carbonate  of  lime,  which 
is  infoluble,  and  the  pot-afh  remains  pure 
and  cauftic  in  the  liquor.  This  procefs,  termed 
cauftifi  cation,  is  employed  in  laboratories  for 
procuring  pure  pot-afh.  It  manifeftly  depends 
altogether  on  the  attraction  that  exifls  between 
the  lime  and  carbonic  acid  being  more  power- 
ful than  that  between  the  fame  acid  and  pot-afh. 
Under  the  article  pot-afh  I have  already  fhown 
how  this  operation  is  performed,  and  the  pro- 
perties 
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perdes  acquired  by  the  pot-afh  thus  purl- 
fied. 

17.  Silex  and  alumine  do  not,  adt  in  cold  on 
the  carbonate  of  pot-afh.  If  they  be  heated 
Urongly  together,  the  carbonic  acid  flies  off  in 
gas,  and  with  a brifk  effervefcence,  at  the  mo- 
ment when  the  pot-afh  combines  with  the  earths 
in  the  ftate  of  glafs.  Thus  it  appears,  that 
thefe  vitrefcible  earths  at  a high  temperature 
favour  the  dif engagement  of  carbonic  acid  ; 
and  that  the  double  attraction  of  the  alkali  for 
the  earth,  and  of  caloric  for  the  acid,  effects  a 
complete  decompofition  of  the  carbonate  of 
pot-aih  ; which  does  not  take  place,  as  is  well 
known,  from  the  attraction  of  caloric  hngly. 
Accordingly,  in  glafs-houfes,  where_  pot-afh 
partly  in  carbonic  acid  is  ufed,  a confider- 
able  ebullition  is  perceived  in  the  pots  where 
the  glafs  is  made  ; and  it  is  alfo  obferved^ 
that  this  effervefcence  muft  eeafe  for  the  vitri- 
fication to  be  complete.  It  is  likewife  in  con- 
fequence  of  this  property,  that  lithologifis  em- 
ploy carbonate  of  pot-afh,  to  diftinguifh  with 
the  blowT-pipe,  by  means  of  the  effervefcence 
and  the  well-fufed  and  tranfparent  vitreous  glo- 
bule, filiceous  ftones,  which  alone  exhibit  thefe 
properties. 

18.  The  addon  of  carbonate  of  pot-afh  on 
falls  is  very  different  from  that  of  fimple  pot- 
afh.  In  the  hrft  place,  all  the  calcareous,  ftron- 
tian,  ammoniacal,  magnefian,  and  aluminous 
faits,  which  fimple  pot-afh  decompofes,  and 
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ffom  winch  it  precipitates  or  feparates  their 
bafes  pure,  afford,  on  the  addition  of  the 
carbonate,  more  copious  precipitates,  which 
are  infoluble  carbonates.  In  this  cafe  double 
elective  attractions  occur,  but  they  ar z fuper- 
fiuous  for  the  purpofe  of  the  decompofition, 
fmce  this  would  be  effected  by  the  pot-afh 
alone.  They  muff  be  confidered  only  as  double 
combinations,  the  refults  of  which  are  on  the 
one  hand  falts,  with  bafe  of  pot-afli  ; and  on 
the  other,  infoluble  carbonates.  Thus  we  ob- 
tain the  ammoniacal  carbonate,  which  fub- 
limes,  when  muriate  of  ammonia  and  carbonate 
ot  pot-affi  are  treated  in  the  dry  way  in  a 
retort. 

19.  But  the  cafes  in  which  the  double  elec- 
tive attraction  produced  by  the  carbonate  of 
pot-afli  is  neeelfary,  to  effeCt  the  decompofition 
of  certain  falts,  are  much  more  important  ftill 
than  the  preceding.  Salts,  with  barites  for  their 
bafe,  particularly  belong  to  this  clafs.  Pot-afli 
alone  does  notfeparate  this  bafe,  which  adheres 
fo  ftrongly  to  acids  : but  the  attraction  of  the 
carbonic  acid  for  barites,  added  to  that  of  pot- 
afh  for  the  acid,  which  holds  the  barites  dif- 
folved,  effeCts  the  feparation.  Accordingly,  on 
pouring  a folution  of  carbonate  of  pot-afh  into 
a folution  of  nitrate  or  muriate  of  barites,  a co- 
pious precipitate  of  carbonate  of  barites  in  the 
form  of  a white  powder  enfues,  and  the  fuper- 
natant  liquor  retains  nitrate  or  muriate  of  pot- 
afli.  Thus  the  artificial  carbonate  of  barites  is 
£ prepared. 
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prepared.  The  fame  phenomenon  takes  place 
in  the  dry  way  ; and  this  is  particularly  em- 
ployed for  decompofing  the  fulphate  of  barites, 
which  is  not  foluble,  by  dry  carbonate  of  pot- 
aih.  A great  quantity  of  the  latter  is  requifite 
in  this  procefs  ; it  is  alfo  necelfary  to  heat  the 
mixture  ftrongly;  and  even  then  only  a por- 
tion of  the  fulphate  will  be  decompofed  ; and 
we  are  obliged  to  repeat  the  operation  feveral 
times  following.  On  lixiviating  the  product 
heated  to  the  point  of  fufion,  a folution  of 
fulphate  of  pot-afh  will  be  obtained,  and  car- 
bonate of  barites  in  powder  will  remain,  fre- 
quently mixed  with  fulphate  of  barites  not  de-, 
compofed. 

20.  According  to  Bergmann,  the  carbonate 
of  pot-afh  contains,  in  a hundred  parts, 
Pot-afh  48 

Carbonic  acid  20 

Water  32 

. According  to  Pelletier,  a hundred  parts  of 
this  fait  thoroughly  faturated,  have  the  follow- 
ing proportions  : 

Pot-afh  30 

Carbonic  acid  43 

Water  1 7 

The  latter  chemift  appears  to  have  fatu- 
rated the  pot-afli  more  completely  with  car- 
bonic acid. 
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H.  Ufa. 

21.  Tue  ufes  of  carbonate  of  pot-afli  in  elle- 
iniftry  are  very  numerous.  In  medicine  this 
fait  is  confidered  as  atténuant,  and  even  lithon- 
triptic  ; but  very  improperly  and  erroneoufly. 
When  we  with  to  adminifter  it,  we  ihould  pre- 
feribe  it  only  in  the  ftate  of  very  regular  crys- 
tals. In  the  arts  it  is  never  Employed  very 
pure  : it  is  commonly  a mixture  of  pot-afh, 
and  carbonate  of  pot-ath,  that  is  ufed  in  glafs- 
houfes  and  by  dyers.  This  faline  fubftance 
being  pretty  fcarce  in  fome  countries,  and  con- 
fequently  more  or  lefs  valuable,  it  may  be  huh 
banded  much  more  than  is  commonly  praCti  fed, 
by  extracting  it  by  evaporation  and  incinera- 
tion from  lixivia  kept  after  being  ufed.  In 
this  point  a great  improvement  may  be  made 
in  manufactories,  where  this  fubftance  is  incon* 
fiderately  wafted. 


Species  V. 

Carbonate  of  Soda . 

A.  Synonymy  ; Hiflory. 

1.  NATURALISTS  had  long  known  the 
carbonate  of  foda,  and  it  had  been  long  in  ufe, 
before  it  was  accurately  diftinguifhed  from  foda 
it  felt;  tor,  without  appreciating  it  with  preci- 
4 fion. 
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fion,  they  had  at  leaft  diftinguifhed  the  very 
different  ftate  of  this  fait,  after  having  extracted 
it  from  crude  foda  by  lixiviating  this  with 
water,  chiefly  by  its  cryftalline  form,  and  by 
its  efflorefcence.  This  diftinétion  particularly 
led  to  the  difference  obferved  between  the  fait 
of  foda  and  the  alkali  of  pot-afh,  &c.  At  the 
period  when  Black  difcovered  the  ftate  of  al- 
kalis rendered  mild  by  fixed  air , or  carbonic 
acid,  this  difference  was  inftantaneoufly  feen. 

2.  From  that  period  to  the  eftablifhmcnt  of 
the  methodical  nomenclature,  the  names  of 
this  fubftance,  then  placed  in  the  clafs  at  leaft 
of  compound,  if  not  of  neutral  faits,  have 
changed  like  thofe  of  the  other  carbonates.  It 
has  been  called  aerated \ marine , or  mineral  al- 
kali, chalk  of  foda , maphite  of  foda}  natron , 
fait  of  foda. 

i B.  Phjfcal  Properties. 

3.  Carbonate  of  foda  is  found  abundantly 
in  nature.  It  efflorefces  on  the  furface  of  the 
ground  in  Egypt,  where  it  has  been  known 
from  time  immemorial  under  the  name  of  ?ii- 
trum , natron , or  natrum  ; and  hence  it  has 
been  propofed  to  retain  the  laft-mentioned  name, 
even  nnce  our  more  accurate  knowledge  of  the 
nature  of  this  fait,  which  bore  it  from  the  inoft 
remote  antiquity.  In  the  Delta,  where  it  is  fo 
abundant,  it  appears  to  originate  from  the  de- 
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composition  of  fait  or  muriate  of  lode,  diffufed 
through  layers  of  vegetable  and  animal  mud, 
and  no  doubt  promoted  by  the  pot-alh  which 
the  Spontaneous  decomposition  of  the  vegeta- 
bles furnifhes. 

4.  Carbonate  of  foda  is  obferved  efflorefcent 
in  fome  dry  cellars,  or  places  built  underground. 
It  is  extraéfed  from  the  allies  of  fome  marine 
plants,  particularly  from  that  whence  it  has  re- 
ceived its  name.  Thefe  plants  are  burned  ; 
their  allies  are  calcined  in  a Strong  fire,  till  they 
begin  to  vitrify  ; and  what  is  prepared  in  this 
way  in  the  great  under  the  name  of  foda,  is  a 
mixture  of  different  faits,  earths,  fand,  char- 
coal unburned,  and  oxide  of  iron  in  different 
bates,  with  more  or  lefs  alkali  of  foda  Satura- 
ted with  carbonic  acid.  This  preparation  muft 
neceffarily  vary  according  to  the  plants  em- 
ployed, the  manner  in  which  they  are  burned, 
the  foil  where  the  incineration  is  made  : it  con- 
tains more  or  lefs  carbonate  of  foda;  and  as 
this  Species  of  alkali  demands  lefs  carbonic  acid 
to  Saturate  it  to  the  degree  of  a true  carbonate 
than  pot-alh  requires,  the  fait  is  obtained  pure 
and  cryftallizèd  directly  from  crude  foda  by 
Simple  lixiviation.  On  this  account  the  carbon- 
ate of  foda  was  in  fadt  known  long  before  the 
carbonate  of  pot-alh,  and  called  fait  of  foda. 

5.  It  has  not  yet  been  explained  how  marine 
plants,  and  particularly  the  falfola  o f foda  of 
Linné,  afford  foda.  From  the  analyfis  of  Citi- 
zen Vauquelin,  a portion  of  alkaline  fait  ap- 
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pears  to  be  contained  in  them  already  formed  ; 
but  it  may  be  prefumed,  that  another  portion 
is  feparated  from  the  marine  fall  with  which  the 
juices  of  thefe  plants  are  impregnated,  by  means 
of  the  pot-afh  which  the  combuftion  develops. 
It  is  to  be  obferved,  that  the  algæ  and  fuel 
burned  in  fome  countries,  particularly  at  Cher- 
bourg, afford  much  lefs  foda  than  the  fallblas, 
or  kalis,  as  they  are  alfo  called. 

6.  Carbonate  of  foda  exilts  like  wife  diffolved 
in  fome  mineral  waters.  Thole  of  Vichy,  and 
many  others',  particularly  in  the  neighbour- 
hood of  Clermont-Ferrand,  contain  a quantity 
iufficiently  great,  not  only  to  impart  to  them 
very  efficacious  medicinal  properties,  but  even 
to  enable  this  ufeful  faline  fubftanee  to  be  ex- 
tracted from  them  with  advantage  for  the  pur- 
pofe  of  commerce, 

7.  The  carbonate  of  foda  is  found  alfo  in  the 
animal  fluids,  and  even  in  the  bones,  much  more 
frequently  than  the  carbonate  of  pot-afh,  which 
is  met  with  only  in  certain  particular  cafes,  oi* 
in  fome  particular  fluids, 

8.  The  carbonate  of  foda  cryftallizes  in  irre- 
gular or  rhomboidal  octahcdra,  formed  by  two 
quadrangular  pyramids  truncated  very  near  to 
their  bafes,  which  exhibit  folid  decahedra,  hav- 
ing two  acute  and  two  obtule  folid  angles.  Fre- 
quently it  yields  only  rhomboidal  laminæ  ap- 
plied on  one  another  obliquely.  Its  favour  is 
"urinous,  and  a little  acrid,  without  being  cauf- 

tic.  and  it  turns  green  fuch  blue  vegetable  co- 
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lours  as  are  fufceptible  of  this  change  : tliefe 
two  properties  lhow  that  foda,  though  faturated 
with  as  much  carbonic  acid  as  will  combine 
with  it,  has  not  its  alkaline  qualities  completely 
mafked, 

C.  Preparation  ; Purification . 

9.  The  natural  ftate  of  faturation  of  foda  by 
the  carbonic  acid,  and  that  of  carbonate  of  foda 
which  exifts  in  the  foda  of  the  fliops,  allow 
it  to  be  extracted  tolerably  pure  from  this  fub~ 
fiance,  as  has  been  already  faid.  For  this  it  is 
fuffieient  to  lixiviate  with  a fourth,  or,  at  moft, 
a third,  of  pure  cold  water,  foda  well  chofen* 
and  which  has  been  left  for  fome  time  to  efilor- 
efce  in  dry  air,  in  order  to  feparate  the  carbon- 
ate from  the  fubflances  mixed  with  it  ; to  fdter 
this  liquor,  to  evaporate  it,  till  it  forms  a flight 
pellicle  compofed  of  little  cubes,  which  are 
muriate  of  foda  ; to  fkim  off*  this  fait  with  a 
ladle,  or  feparate  it  by  means  of  a hair  fieve 
plunged  in  the  liquor,  and  taken  out  from  time 
to  time  ; to  continue  the  adlion  of  the  fire  till  no 
more  marine  fait  is  formed  ; and  then  to  let  the 
liquor  cool  The  carbonate  of  foda  cryfiallizes 
on  its  cooling,  and  thus  even  affords  very  regu- 
lar cryftals, 

10.  The  facility  with  which  very  pure  car* 
bonate  of  foda  may  be  procured,  renders  it 
tmneceflary  ever  to  prepare  it  by  art  : and  it 
would  be  altogether  fuperfluous  to  take  cauftic 

È S foda 


foda  for  this  purpofe,  and  faturate  it  with  car- 
bonic acid,  flnce  cauftic  foda  is  procured  only 
from  the  carbonate  of  this  bale  extracted  im 

mediately  from  foda. 

* 

D.  ABion  of  Caloric. 

IT.  The  carbonate  of  foda  is  affected  dif- 
ferently from  that  of  pot-aih  when  expofed 
to  the  adfion  of  fire.  It  melts  very  quickly 
by  means  of  its  water  of  cryftallization,  which 
is  in  great  abundance,  after  which  it  dries  : 
hut  it  is  not  long  before  it  undergoes  the 
real  igneous  fufion,  if  the  heat  be  continu- 
ed. Though  it  may  be  deprived  of  the  greater 
part  of  its  carbonic  acid  by  a ftrong  heat,  it 
is  with  very  great  difficulty  the  Lift  portions 
of  it  are  expelled.  On  comparing  its  fufibility 
with  that  of  carbonate  of  pot-ail),  it  is  obfervecl 
to  be  a little  more  eafy,  and  a little  more  dif- 
tindt  ; on  which  account  the  former  is  frequent- 
ly preferred  to  the  latter  in  glafs-houfes. 

E, ‘  Aéfion  of  the  Air. 

IS.  There  is  a very  ftriking  difference  be- 
tween the  two  alkaline  carbonates  in  the  manner 
in  which  they  are  a died  upon  by  the  air.  It 
has  been  feen  that  the  carbonate  of  pot-aih  is 
fcarcely  altered  by  it,  barely  experiencing  a 
flight  efflorefcence  when  it  is  in  fmall,  badly - 
formed  cryftals.  The  carbonate  of  foda,  on 
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the  contrary,  when  belt  cry  flail  ized,  and  in  the 
largeft  cryftals,  very  fpeedily  lofes  its  water  ot 
çryftaliization  in  the  air,  rapidly  e til  ore  fees, 
and  falls  to  powder,  even  to  the  laft  cryftal- 
line  particle.  This  fait  is  indeed  one  of  the 
mod  efflorescent  known  ; and  this  property  de- 
pends on  the  great  quantity  of  its  water  of 
çryftaliization,  the  greater  part  of  which  the 
air  takes  from  it  with  lingular  energy.  Its 
former  regular  figure,  tranfparency,  and  folk 
dity,  will  he  re-produced  by  reftoring  the  water 
of  which  it  was  deprived  by  the  air. 

F.  A3ion  of  Water . 

13.  The  carbonate  of  foda  is  more  foluble  in 
water  than  the  carbonate  of  pot-afh,  fmee  it 
requires  only  two  parts  at  the  temperature  of 
10°,  while  the  latter  requires  four.  Boiling 
water  diffolves  a little  more  than  its  own  weight, 
fo  that  it  cryftallizes  on  cooling,  though  a much 
more  regular  çryftaliization  is  obtained  by  flow 
or  fpontaneous  evaporation. 

G.  Decompoftion  ; Proportions. 

14.  This  fait  greatly  refembles  carbonate  of 
pot-afh  in  the  laws  and  phenomena  both  of  its 
own  decompofition,  and  of  tliat  which  it  pro- 
duces on  other  faline  fubftances.  Carbon  has 
no  adtion  upon  it  with  which  we  are  acquainted. 
With  fulphur  it  unites  at  a high  temperature, 
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losing  its  carbonic  acid,  which  is  difengaged 
with  a bride  effervefcence  at  the  moment  when 
the  fulphur  is  formed.  It  does  not  ad  percep- 
tibly on  metallic  fubftances,  except  fuch  as  are 
jeafily  decomp ofed  by  water. 

15.  This,  and  the  carbonate  of  lime,  are 
more  decompofableby  phofphorus  than  any  other 
halt  of  the  genus.  At  the  inftant  when  this 
combuftible  fubftancê,  becoming  volatile,  tra- 
verfes  the  carbonate  of  foda,  previoufly  heated, 
as  is  done  in  the  tube  which  I deferibed  in  the 
hiftory  of  the  carbonic  acid,  all  the  white  mafs 
of  fait  is  found  to  be  blackened.  On  breaking 
the  tube  when  cold,  into  which  the  carbonate 
of  foda  was  put  in  powder,  a black  agglutin- 
ated mafs  is  found,  nearly  of  one  fingle  piece, 
and  as  fplid  as  loft  friable  coal;  which,  being 
lixiviated  with  hot  water,  leaves  a refiduum  of 
charcoal  in  very  fine  powder,  and  aimoft  pure, 
while  the  phofphate  of  foda  is  dilfolved  by  the 
water.  The  facility  of  this  decompolition  has 
induced  modern  chemifts  to  choofe  this  faline 
fuhftance  for  fhowing  the  adion  of  heated 
phofphorus  on  carbonates. 

lb.  All  the  acids,  even  the  boracic  acid  af- 
frfted  by  heat,  decômpofe  the  carbonate  of  foda, 
difengagipg  the  carbonic  acid  with  efferve- 
scence, while  they  feize  on  the  foda  ; the  caloric 
thus  feparated  diffolves  the  carbonic  acid  into 
gas,  and  the  decompolition  is  accompanied  with 
a decreafe  of  temperature  proportionate  to  thi3 
abforption  of  caloric  ; which  proves  that  the 
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weaknefs  of  this  acid  is  owing  to  its  extreme 
folubility  in  caloric,  and  to  the  lingular  ten- 
dency it  has  to  affume  the  gafeous  form, 

17.  Barites,  ftrontian,  lime,  and  pot-alh,  take 
the  carbonic  acid  from  foda,  and  leave  this  al- 
kali feparated  and  uncombined.  The  folution 
of  thefe  three  bafes,  more  attractable  than  foda 
by  the  carbonic  acid,  farm  in  the  folution  of 
carbonate  of  foda  a precipitate  of  infoluble  car- 
bonate. To  obtain  pure  foda  from  this  fait 
lime  is  ufed,  and  exaéfly  the  fame  pro  cels  is 
employed  as  with  the  carbonate  of  pot-alli. 

1 8.  Silex  and  alumine,  which  do  not  a6t  cold 
and  in  the  humid  way  on  the  carbonate  of  foda, 
combine  with  its  bafe,  and  convert  it  into  the 
vitreous  ftate  by  the  afliflance  of  heat.  On 
this  occalion,  as  in  the  fimilar  treatment  of  the 
carbonate  of  pot-alh,  the  carbonic  acid  flies  off 
in  gas,  and  with  a brilk  effervefcence,  at  the 
moment  when  the  earth  melts  with  the  loda; 
and  the  caufe  of  this  phenomenon  is  the  double 
affinity  of  the  filex  or  alumine  for  the  foda  and 
of  caloric  for  the  carbonic  acid.  In  fad  the 
laft  has  a tendency  to  affume  the  form  of  gas 
through  the  means  of  the  caloric,  while  the 
foda  itfelf  tends  to  remain  in  a folid,  fixed,  and 
vitreous  Hate,  uniting  with  the  one  or  the  other 


of  the  earths  we  have  mentioned, 

19.  With  the  laits  carbonate  of  foda  com- 
ports itlelf  in  the  fame  manner  as  the  carbonate 
of  pot-alh,  Salts,  with  bafe  of  lime,  ammo- 
nia,  or  magnefia,  are  inftantly  decompofed  and 
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precipitated  in  earthy  carbonates,  while  the 
very  foiuble  faits  of  foda  remain  in  the  fuper- 
natant  liquor.  But  here  a fuperfluous  doubly 
elective  attraction  takes  place,  fmce  the  decom- 
polition  would  be  effedted  by  foda  alone,  which 
has  a greater  affinity  for  the  acids  than  the 
earths  or  bales  mentioned. 

9,0.  On  the  contrary,  a true,  or  necejjary 
double  elective  attraction  is  difplayed,  when  the 
baritic  faits  are  treated  with  carbonate  of  foda. 
There  is  a complete  decompofition  at  the  inftant 
we  pour  a folution  of  carbonate  of  foda  into  fo- 
rations of  fuch  of  thefe  faits  as  are  foiuble,  the 
nitrate  and  muriate  of  barites  for  inftance  ; or 
when  we  heat  in  crucibles  the  infoluble  baritic 
faits,  the  fulphate,  phofphate,  or  fluate  of  ba- 
rites, with  three  or  four  times  their  weight  of 
carbonate  of  foda.  To  give  the  explanation 
and  circumftances  of  thefe  phenomena,  would 
only  be  to  repeat  what  was  laid  in  the  preceding 
fpecies,  except  one  elfential  remark  which  mult 
not  be  omitted,  that  the  affinity  of  the  car- 
bonic acid  acts  an  important  part  in  this  expe- 
riment, fmce  that  of  foda  for  the  acids,  united 
to  the  barites,  is  weaker  than  that  of  pot-alh. 

91.  According  to  the  analyfis  of  Bergmann, 
which  I found  to  be  accurate  by  my  own  expe- 
riments, the  refults  of  which  gave  me  no  dif- 
ference from  thofe  of  the  celebrated  Swediih 
chemift  worth  notice,  a hundred  parts  of  car- 
bonate of  foda  contain,  of 
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It  is  to  be  obferved,  that  this  carbonate  con- 
tains more  carbonic  acid  than  pot-alb,  which 
depends  on  its  weaker  attraction  ; for  it  is  a 
general  rule  in  chemiltry,  particularly  with  re- 
gard to  the  faits,  that  the  more  weak  the  com- 
ponent principles  are,  the  more  they  require  re- 
ciprocally for  their  faturation  ; the  more  of  the 
bafe  if  we  confider  the  acids,  the  more  of  the 
acid  if  we  confider  the  bales.  The  truth  of 
this  principle  may  eafily  be  verified  by  com- 
paring together  the  attractions  and  proportions 
of  the  principles  that  confiitute  the  faits  hither- 
to examined. 

H.  Ufa. 

22.  Carbonate  of  foda  is  one  of  the  moil 
ufeful  of  the  faits  to  chemifts.  It  may  be  pre- 
fcribed  in  medicine  as  the  carbonate  of  pot-afh. 
In  the  arts  likewife  it  is  among  the  fubftances 
moft  frequently  employed.  It  is  ufed  particu- 
larly in  glafs-houfes,  where  it  is  preferred  to  the 
carbonate  of  pot-afh  as  a better  folvent  ; and  in 
foap  manufactories,  where  it  is  decompofed  by 
lime,  and  forms  hard  foaps.  It  enters  into  the 
preparation  of  dyes  and  lixivia,  and  of  many 
pharmaceutical  compofitions  or  mixtures.  Mi- 
neralogifts  employ  it  with  the  blow-pipe  as  a 
folvent,  and  it  conftitutes  an  effential  ingre- 
dient in  their  examinations  of  foffiis. 
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' Carbonate  of  Mag  nef.  a. 

A.  Synonymy;  Hiftory. 

■ 4 - 'A.  i , • • * w* 

1.  THE  carbonate  of  mag  ne  fia,  called  lue- 
eeïïlvely  mild  ma  g nef  a,  effervefeent  vragnefa; 
aerated  magnefia , mephite  of  mag  nef  a,  chalk  of 
magne  fia,  could  not  be  faid  to  have  been  known 
before  the  period  when  Black  diftinguiflied  the 
alkaline  fubftances,  united  vith  fixed  air,  from 
thole  which  are  deprived  of  it.  It  is  even 
one  of  the  fubftances  in  which  that  learned 
pliilofopher,  who  made  this  acid  the  object  of 
his  refear  dies,  firft  noticed  its  prefence.  Berg- 
mann  afterwards  examined  it  with  care  ; and, 
laftly,  I added  feveral  notions  refpe&ing  the 
properties  of  this  earthy  fait,  which  had  efcaped 
the  chemifts  that  preceded  me  in  this  career. 
There  is  no  faline  fubftance  more  accurately 
determined  and  ftudied  with  regard  to  its  cha^ 
radter  than  this. 

p.  Ph/fcal  Properties ; Natural  Hiftory . 

* - . *“  M '-7 f f 

2.  The  carbonate  of  magnefia  is  frequently 
in  the  form  of  a white  powder,  light,  taftelefs., 
and  void  of  acrimony,  and  fometimes  aggluti- 
tinated  into  a fort  of  cakes  fome\vhat  refenw 
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bling  (larch.  This  fait,  however,  is  capable  of 
affirming  a regular  cryftalline  form.  I was  the 
fir  ft  who  obtained  and  described  its  cryftals, 
which  are  fmall  prifms  with  eight  regular  rhom- 
boidal  tides,  truncated  obliquely  at  their  ex- 
tremities, or  rather  without  pyramids  ; the 
plane  cuts  the  axis  of  the  prifms  obliquely.  In 
this  form  it  is  well  faturated  with  carbonic  acid, 
while,  in  powder,  it  does  not  contain  the  quan- 
tity neceffary  to  prevent  its  abforbing  more  ; 
fo  that,  confequently,  in  the  latter  form,  it  does 
not  poffefs  the  complete  properties  of  the  fait. 
The  cry  ft  alii  zed  carbonate  of  magnolia  is  of 
a tolerable  confidence. 

3.  It  has  not  vet  been  found  in  nature,  or 
met  with  in  fofftls,  though  it  is  probable  that  it 
does  exift  in  them,  and  form  fome  tranfparent 
cryftalline  fubflanee,  hitherto,  perhaps,  con- 
founded with  fome  variety  of  what  is  called 
calcareous  fpar.  The  fadt  that  feveral  varieties  of 
carbonate  of  lime  in  the  form  pf  chalk,  depoft- 
tions,  incruflations,  marble,  & c,  are  fometimes 
mixed  with  a certain  quantity  of  pulverulent 
carbonate  of  magnefta,  which  is  demonftrated 
by  chemical  analyfis,  affords  particular  grounds 
for  this  fufpiciom 

C.  Preparation . 

4,  For  want  of  native  carbonate  of  magne- 
fia, which  is  not  yet  known,  this  fait  is  pre- 
pared artificially  by  mixing  a folution  of  ful- 
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pliate  of  magnefia  with  a folution  of  carbonate 
of  pot-afb,  which  does  not  immediately  afford 
a precipitate,  but  which  yields  at  the  expiration 
of  a few  hours,  and  in  proportion  as  the  liquor 
lofes  the  carbonic  acid,  which  held  it  in  folu- 
tion, carbonate  of  magnefia  in  brilliant  and 
Tery  regular  cryftals,  or  prifms  of  fix  equal  fides. 

Ô.  It  may  be  equally  obtained  by  diffolving 
pure  magnefia  in  water  impregnated  with  car- 
bonic acid,  and  expofing  this  folution  to  the 
air  : in  proportion  as  the  acid  evaporates,  the 
fait  is  depofited  in  transparent  prifms,  as  in  the 
preceding  inftance.  Thefe  cryftals  are  feveral 
millimetres  in  length,  and  very  eafdy  recog- 
nized by  the  naked  eye. 

6.  It  is  not  faturated  carbonate  of  magnefia, 
but  merely  magnefia  united  in  part  with  car- 
bonic acid,  that  is  precipitated  under  the  ordi- 
nary circum fiances  in  laboratories,  particularly 
for  pharmaceutic  ufe.  The  following  procefs 
fucceeds  heft  for  obtaining  carbonate  of  mag- 
nefia in  the  non-faturated  and  pulverulent  hate. 
One  part  of  the  pot-afh  of  the  drops  is  diffolved 
in  two  parts  of  water.  This  is  expofed  to  the 
atmofphere  for  fome  months,  that  it  may  be- 
come faturated  with  carbonic  acid,  and  purify 
itfélf  by  the  deposition  of  the  filex  it  contains. 
On  the  other  hand  an  equal  weight  of  fulphate 
of  magnefia  is  diffolved  in  four  or  five  times  its 
weight  of  water,  and  fifteen  parts  of  water  are 
added  to  this  folution  after  it  has  been  filtered. 
This  liquor  is  fet  over  the  fire,  and  when  it 
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boils,  the  folution  of  pot-a(h  is  poured  into  it; 
the  precipitate  of  carbonate  of  magnefia  fub- 
fides  ; the  carbonic  acid,  which  would  have 
di Solved  it  if  cold,  is  difengaged  with  effer- 
vescence as  it  feizes  the  free  caloric  ; the  mix- 
ture is  well  ftirred  and  filtered,  and  the  pre- 
cipitate is  w a (lied  with  boiling  water  to  free  it 
from  any  extraneous  fait  ; the  earthy  carbonate 
is  left  to  drain,  and  fpread  in  thin  layers  on 
paper,  which  is  carried  to  the  drying  ftove; 
and  this  fubftance,  when  dry,  is  in  white  fria- 
ble pieces,  or  a fine  powder,  that  adheres  to  the 
(kin.  Such  is  the  preparation  of  the  magnefia 
ufed  in  medicine,  or  of  the  carbonate  of  mag- 
nefia not  faturated  with  acid. 

« 

D.  Aüion  of  Caloric. 

7.  The  cryftallized  carbonate  of  magnefia, 
when  expofed  to  the  fire  in  a crucible,  decrepi- 
tates fiiphtlv,  lofes  the  water  and  the  acid  which 
it  contains,  and  falls  to  powder.  In  this  way 
the  fait  lofes  0,75  of  its  weight;  that  which  is 
not  faturated,  and  which  is  called  common 
magnefia,  does  not  .experience  an  equal  lofs„ 
When  it  is  calcined  in  the  great,  it  is  agitated, 
and  feems  to  boil,  by  the  difengagement  of  the 
carbonic  acid  gas.  A fmall  portion  of  this  fait 
is  carried  off  in  a kind  of  vapour,  which  depo- 
fits  a white  powder  on  cold  bodies.  In  a dark 
place,  and  towards  the  end  of  the  operation, 
the  magnefia  (hines  with  a blueilh  phofphoric 

light. 
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light.  In  this  calcination  the  carbonate  of 
magnefia  lofes  about  half  its  weight.  The  mag- 
nefia  remains  pure,  after  having  undergone  the 
action  of  fire» 

E.  A Elion  of  the  Air. 

< . . “ - 

8.  This  fait,  when  cryftallized  m regular 
tranfparent  prifms,  very  fpeedily  lofes  its  tranf- 
parency  by  expofure  to  the  air.  It  becomes 
covered  with  a white  powder,  which  adheres  to 
the  fait,  and  defends  its  interior  ftrata.  It 
lofes  thus  about  an  eighth  of  its  weight.  The 
non-faturated  pulverulent  carbonate  of  mag* 
nefia  experiences  no  alteration  from  the  air» 

F.  AElion  of  Water. 

9-  The  cryftallized  carbonate  of  magnefia 
diffolves  in  forty-eight  times  its  weight  of  wa- 
ter, at  ten  degrees.  That  which  is  pulverulent 
and  non-faturated  requires  more  than  ten  times 
this  proportion  of  water,  at  the  fame  tempera- 
ture,  to  dillolve  it,  and  firfl  forms  a pafte  with 
a fin  all  quantity  of  the  liquid.  When  the  fo- 
lution  of  the  cryftallized  fait  is  evaporated 
flowly  by  a gentle  fire,  finall  needles  are  ob- 
tained ; if  it  be  fuffered  to  evaporate  fponta- 
neoufly  in  the  air,  it  will  yield  the  hexahedral 
prifms  mentioned  above. 
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G.  Dtcoïïipofition  ; Proportions. 

10.  The  carbonate  of  înagnefia  is  not  per- 
ceptibly altered  by  combuftible  fubftanccsv 
Charcoal  does  not  promote  the  disengagement 
of  its  acid,  which  is  ealily  effeéted  by  the  action 
of  lire  alone.  Phofphorus  decompofes  its  acid 
very  difficultly  ; fulphur  does  not  unite  with 
it,  and  does  not  form  a fulphuret  with  its  bate. 

11.  All  the  acids  eafily  decompofe  it,  and 
difengao*e  its  carbonic  acid  with  a brifk  and 
fpeedy  offer  veicence.  Butin i fancied  he  ob- 
ferved,  that  every  acid  difen  gaged  a différent 
quantity  of  gas  ; but  it  was  becaufe  the  acids, 
being  diluted  with  more  or  lefs.  water,  in  his 
experiments,  different  proportions  of  the  car- 
bonic acid  were  held  in  foliation  in  the  liquor. 
In  thefe  decompofitions  magndian  faits  are 
formed, 

12.  Carbonic  acid  was  reputed,  from  the 
experiments  of  Bergman n and  Butini,  to  have 
the  property  of  rendering  carbonate  of  mag* 
nefa  foluble.  But  as  they  were  unacquainted 
with  this  fait  in  its  faturated  and  cryftallized 
frate,  it  appears,  from  the  proportions  of  the 
folution  given  by  them,  that  their  water  im- 
pregnated with  carbonic  acid  did  not  diffolve  as 
much  magnefia,  as  water  without  acid  would 
diffolve  of  carbonate  of  magnefia  fully  fatura- 
ted. On  this  folution,  containing  from  a fixty- 
eighth  to, a two  hundred  and  eighty-eighth  of 
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its  weight  of  carbonate  of  magnefia,  Butini 
has  made  an  interefting  obfervation,  particu- 
larly on  the  latter  hate  of  the  folution.  On 
heating  it  the  fait  feparates  and  is  precipita- 
ted ; but  it  re-diffolves  in  cooling.  It  was  in 
this  flate  the  two  chemifts  abovementioned, 
Bergmann  and  Butini,  faw  the  tirft  rudiments 
of  carbonate  of  magnefia  cryftallized  by  a flow 
and  well-conduCtcd  evaporation. 

13.  Barites,  ftrontian,  lime,  pot-afli,  and  foda, 
decompofe  the  carbonate  of  magnefia,  and  take 
from  it  the  carbonic  acid,  for  which  they  have 
a greater  affinity.  If  folutions  of  thefe  bafes 
be  added  to  that  of  magnefia  by  carbonic  acid, 
the  magnefia  is  feparated  in  a pure  ftate.  Am- 
monia does  not  produce  the  fame  effect  : when 
this  is  added  to  a folution  of  carbonate  of  mag- 
nefia, it  feparates  the  fait  in  an  effervefcent 
ftate.  In  fa  ft  it  will  be  feen,  that  magnefia 
decompofes  the  carbonate  of  ammonia,  ren- 
ders the  latter  cauftic,  and  fubftdes  as  carbon- 
ate of  magnefia  to  the  bottom  of  the  liquid  in 
which  thi§  mixture  is  left.  , This  is  the  reafon 

- 4 

why  I place  the  carbonate  of  magnefia  before 
that  of  ammonia. 

14.  Carbonate  of  magnefia  decompofes  ba- 
ritic,  ftrontian,  and  calcareous  faits  diifolved 
in  water,  by  neceffary  double  attractions.  The 
magnefia  ieizes  their  acids,  and  the  bafes  fub- 
fide  in  combination  with  its  acid,  as  is  proved 
by  their  increafe  of  weight,  infolubiiity  in  wa- 
ter, and  property  of  effervefcing  with  acids. 

15.  Accordinsr 
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15.  According  to  Bergmann’s  analyfis,  the 
moil  faturated  carbonate  of  magnefia  contains;, 


Magnefia 

45 

Carbonic  acid 

30 

Water 

25 

Butini,  however,  informs  us,  that  this  fait 
prepared  for  pharmaceutic  purpofes,  when  con- 
fequently  it  Ihould  contain  lefs  acid,  is  com» 
pofed  of  the  following  proportions  : 


Magnefia 

43 

Carbonic  acid 

36 

Water 

21 

I have  found  that  well- cry  flallized  carbonate 
of  magnefia,  obtained  by  the  procefs  deferibed 
in  No.  4 of  this  article,  much  more  foluble 
than  that  of  Bergmann  and  Butini,  and  fuf- 
ceptible  of  efhorefcence  in  the  air,  contained 
in  a hundred  parts, 

Magnefia  25 

Carbonic  acid  50 

Water  25 

That  which  is  prepared  for  the  ufe  of  the 
fhops,  and  not  faturated,  afforded  me  the  fol- 
lowing proportions  : 

Magnefia  40 

Carbonic  acid  48 

Water  12 

(See  Annal,  de  Chim.  tom.  ii.  p.  278—299.) 
Id.  Carbonate  of  magnefia  is  prepared  in  the 
laboratory  of  the  chemift  only  for  the  purpofe 
of  exhibiting  its  properties  and  affinities.  In 
the  arts  it  is  not  yet  employed*  In  medicine, 
Y o l,  IV,  F that 
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that  which  is  not  completely  faturated  is  given 
as  a gentle  laxative  or  purgative.  This  is  not 
the  preparation  that  hi  ou  Id  be  ufed  in  cafe& 
where  the  indication  is  to  abforb  acidities  in 
the  fir  ft  paffa  ges.  Macquer  has  j uftly  obferved, 
that  the  galeous  carbonic  acid,  difengaged  in 
the  ftomach  by  the  aétion  of  the  more  powerful 
acid  it  contains,  diftends  that  vifcus,  fills  it 
with  wind,  and  may  occafion  much  mifcliief 
This,  no  doubt,  is  the  caufe  of  tlie  acute  pains 
fometiines  experienced  by  thofe  who  have  im- 
prudently taken  this  kind  of  medicine  when 
they  had  an  acid  generated  in  the  ftomach.  In 
this  cafe,  magnefia  calcined,  and  deprived  of 
its  carbonic  acid,  fhould  be  adminiftered  ;s  by 
which  all  the  evils,  pains,  naulea,  and  oppref- 
fion,  to  which  it  may  give  rife,  will  be  avoided. 
It  fhould  be  prefcribed  in  the  calcined  ftate,  alfo 
in  cafes  of  perlons  poilbned  by  the  mineral 
acids,  and  feveral  other  deleterious  fubftances, 
in  which  experience  has  proved  it  to  produce 
very  good  effects.  Sometimes,  too,  it  may  be 
employed  diffolved  in  water  by  means  of  carbon- 
ic acid,  but  to  anfwer  indications  different  from 
the  preceding. 
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Species  VII, 


Carbonate  of  Ammonia . 


A,  Synonymy  ; Hijlory. 


J.  WE  have  long*  been  in  poffeffion  of  this 
fait,  which  has  been  prepared  by  chemifts  under 
the  names  of  Englijh  volatile  fait , becaufe  it 
wras  firft  made  in  England,  and  concrete  volatile 
alkali , becaufe,  having  a very  fenfible,  though 
weak  fmell  of  ammonia,  it  was  thought  proper 
to  diftinguifh  it  on  account  of  its  form  and 
folidity  from  the  cauftic  or  volatile  fluor  alkali, 
which  could  be  obtained  only  in  a liquid  hate. 
But  notwithftanding*  this  nominal  diftindlion, 
chemifts  had  no  idea  of  its  different  nature  and 
eompofition  before  the  difcovery  of  Black. 
The  prefence  of  fixed  air , or  carbonic  acid, 
being  once  recognized  in  this  fait,  and  con- 
firmed by  the  inveftigations  of  Bergmann,  and 
Chaulnes,  Lavoificr,  & c.  not  only  was  all  ob- 
fcurity  refpedting  the  formation  of  the  pre- 
tended volatile  fluor  alkali,  which  had  been 
taken  to  be  the  foregoing,  altered  or  changed 
by  lime,  removed,  but  new  light  was  inftantly 
thrown  on  a number  of  chemical  properties 
belonging  to  faline*  fubftances,  and  all  the  er- 
rors previoufly  committed  refpedfing  their  reci- 
procal attractions  and  decompofitions  were  dif- 
fipated. 


F 9 
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It  may  be  affirmed,  that  the  difcoveries  re- 
lating to  the  nature  of  this  fait,  and  its  effects 
in  chemical  phenomena,  have  eftabliflied  a very 
perfpicuous  line  of  demarcation  between  all 
that  had  been  done  before,  and  all  that  has  been 
done  Alice  ; fo  that  molt  of  the  ancient  aler- 
tions of  chemifts  concerning  the  volatile  al- 
kali in  its  two  hates,  are  actually  fo  many  mil- 
takes,  which  modern  difcoveries  have  taught 
us  to  correct. 

2.  When  the  composition  of  the  fuppofed 
concrete  volatile  alkali  was  fully  confirmed; 
when  the  uniform  experience  of  all  modern 
chemifts  had  decided,  that  it  was  composed  of 
an  acid  united  to  the  cauftic  volatile  alkali, 
different  names  were  given  it,  to  diftinguifh  it 
from  the  volatile  fluor  alkali.  Bergmann  called 
it  aerated  volatile  alkali  ; and  it  was  named 
volatile  mephite , cretaceous  ammoniacal  fait , 
ammoniacal  chalk , according  as  the  acid  com» 
bined  with  it  was  denoted  by  the  appellations 
of  aerial , mephitic , or  cretaceous.  The  term 
carbonate  of  ammonia  fucceeded  thefe- former 
inexaét  or  incorrect  names,  at  the  period  when 
the  methodical  and  fy Hematic  nomenclature 
was  eft abli Hied. 

% 

B.  Phyjical  Properties;  Natural  Tliftory, 

3 . The  truly  pure  carbonate  of  ammonia  is 
feldom  very  regular  in  the  cryftalline  form. 
Moft  frequently  its  cryftals  are  fo  final!  that  it 
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is  difficult  to  determine  their  figure  with  ac- 
curacy. Bergmann  defcribes  and  reprefen ts 
them  as  acute  octahedra,  the  four  angles  ot 
which  are  truncated.  Romé  de  Lille  has  ieen 
them  in  compreffed  tetrahedral  prifms,  termina- 
ted by  a dihedral  fummit.  Frequently  they 
exhibit  little  bundles  of  needles  or  very  flender 


prifms,  arranged  in  fuch  a manner  as  to  repre- 
fent  herborisations,  fern  leaves,  or  the  beards 
of  feathers.  Thcfe  are  the  moft  ufual  product 
of  fublimation  ; the  truncated  octahedron  Berg- 
rnanu  obtained  by  fat  u rat  in  g warm  water  with 
this  fait,  flopping  the  bottle  that  contained 
the  folution  clofely,  and  expofing  it  to  a great 
degree  of  cold.  It  is  true,  he  does  not  exprefs 
himfelf  very  determinately  refpedling  their  form, 
faying,  that  he  obtained  only  cry  flats  of  little 
regularity,  which  appeared  to  him  to  be  o chi- 
bed  ra,  truncated  on  four  of  their  angles. 

4.  The  tafte  of  this  fait  is  a little  acrid,  am- 
moniacal, and  fetid  ; it  diffufes  weakly,  but  very 
perceptibly,  the  fmell  of  ammonia  ; it  turns 
the  colour  of  violets  green,  and  the  yellow  tint 
of  turmeric  brown. 

5.  It  is  not  found  in  nature  completely 
formed  or  pure.  It  does  not  cxift  among  fof- 
fils  ; it  has  not  yet  been  met  with  dilfolved  in 
waters  ; it  appears  to  be  contained  in  animal 
Jubilances,  particularly  in  putrid  urine. 


C.  Extraction ; 
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C.  Extraction  ; Preparation . 

6.  It  is  wholly  prepared,  or  artificially  fa- 
bricated in  chemiftry  by  a great  many  different 
proceffes.  Formerly  it  was  extracted  folely 
from  dry  animal  fubftances  diftilled  in  retorts 
veith  a ftrong  heat.  This  produdt,  then  called 
volatile  fait  of  hartfhorn,  of  vipers,  & c.  was 
entirely  formed  by  the  complete  decompofition 
of  the  animal  fu  bilan  ce  ; the  ammonia,  on  the 
one  hand,  refulting  from  the  union  of  azote 
and  hidrogen,  and  the  carbonic  acid,  on  the 
other,  from  that  of  the  carbon  with  oxigen. 
It  was  always  rendered  impure  by  the  animal 
oil,  which  was  volatilized  at  the  fame  time  with 
the  fait.  Manufacturers  frequently  avail  them- 
felves  of  this  procels,  by  diftilling  rags,  bones,  or 
pit-coal,  to  obtain  the  ammonia  required  for 
combining  wTith  muriatic  acid. 

7.  Carbonic  acid  gas,  mixed  with  ammonia- 
cal gas  over  quickfilver,  alfo  affords  carbonate 
of  ammonia,  which  as  has  been  faid  elfewhere,  at 
hrft  affumes  the  form  of  a white  vapour,  and 
afterward  concretes  in  little  bundles  of  cryftals  ; 
but  this  mixture  is  made  in  too  fmall  quantity 
to  be  employed  for  fabricating  the  fait.  A more 
fuccefsful  mode  is  to  expofe  large  globes  or  jars 
of  glafs,  impregnated  or  wetted  with  liquid 
ammonia,  in  the  atmofphere  of  carbonic  acid 
gas,  which  covers  wort  in  fermentation;  at 
the  expiration  of  a few  hours  the  fides  of  thefe 

veffels 
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veflels  will  be  covered  with  well- fatu rated  crys- 
tals of  carbonate  of  ammonia,  and,  by  in- 

« 

creafing  the  apparatus  fufficiently,  large  quan- 
tities may  thus  be  prepared  at  once. 

8.  But  the  readied:  and  mod:  commodious 
method  of  obtaining  Solid  carbonate  in  abun- 
dance, which  is  molt  commonly  practifed  in 
chemical  laboratories,  conflits  in  decompoling 
ammoniacal  muriate  by  carbonate  of  lime.  l or 
this,  one  part  of  the  former  lalt,  and  two  of 
the  latter,  chofen  extremely  pure,  very  dry  and 
powdered,  are  to  be  mixed  in  a glafs  or  marble 
mortar.  This  mixture  is  introduced  into  a Stone 
retort,  to  which  a large  ballon  or  a cucurbit  of 
glafs,  is  to  be  adapted  as  a receiver,  which  is  to 
be  cooled  by  applying  to  its  outer  Surface  cloths 
dipped  in  cold  water,  and  frequently  renewing 
them.  The  retort  is  heated  gradually  to  a 
Strong  red-heat.  In  this  procefs  there  is  a 
Superfluous  double  attraélion.  The  lime,  which 
alone  would  decompofe  the  muriate  of  ammo- 
nia, Seizes  the  muriatic  acid  ; and  the  ammo- 
nia, which  is  Separated  from  it,  attacking  the 
carbonic  acid  difen  gaged  at  the  fame  time  from 
the  lime,  forms  ammoniacal  carbonate,  which 
Sublimes  and  adheres  in  cry  fiais  to  the  fides  of 
the  receiver.  It  is  elfentially  necelfary  that  the 
fubStance  employed  be  very  dry,  for  without 
this  precaution  no  dry  carbonate  of  ammonia, 
or  at  molt  very  little,  would  be  obtained  ; but 
it  would  pafs  over  in  a thick  Solution,  from 
which  part  would  precipitate  on  cooling.  After 
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this  operation,  muriate  with  excels  of  lime  re- 
mains in  the  retort  : this  is  the  phofphorus  of 
Homberg  which  was  mentioned  in  the  hiftory 
of  this  latter  fait. 

9.  The  procefs  juft  defcribed  was  pradtifed  in 
the  great  in  England  foon  after  the  commence- 
ment of  the  feventeentli  century  ; whence  the 
folid  carbonate  of  ammonia  furnilhed  by  it  was 
long  called  Englijh  volatile  fait . 

The  chemilts  in  the  Academy  of  Sciences  at 
Paris  fufpedted,  and  foon  difcovered,  the  mode 
of  obtaining  this  fait,  and  it  was  prefently  pre- 
pared in  the  French  laboratories. 

It  is  unnecelfary  to  repeat  here,  that  carbon- 
ate of  ammonia  may  equally  be  prepared  by 
decompofing  ammoniacal  muriate  by  means  of 
the  carbonate  of  pot-afh  or  of  foda  ; that  of 
either  of  thefe  only  one  part  and  a half  at  moll 
are  neceffary,  inftead  of  two  of  carbonate  of 
lime,  on  account  of  the  greater  proportion  of 
carbonic  acid  they  contain,  and  the  fmalier 
quantity  of  their  bafes  required  to  fat  urate  the 
muriatic  acid  ; and  that  carbonate  of  lime  is  pre- 
ferred only  becaufe  it  is  much  more  common  and 
lefs  expenfive.  If  the  carbonate  of  ammonia 
produced  by  the  firft  operation  be  not  very 
white  and  very  pure,  it  is  rectified  by  fublima- 
tion  ; but  this  is  never  neceffary  when  the  two 
faits  have  been  chofen  in  a ftate  of  great  purity. 


D,  A Sion 
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D.  ABion  of  Caloric . 

10.  The  carbonate  of  ammonia,  in  which 
the  alkaline  properties  are  not  completely  con- 
cealed,  as  was  faid  above  of  the  other  carbon- 
ates, is  extremely  volatile.  It  fublimes  at  a 
heat  little  above  that  of  boiling  water,  thrown 
on  a hot  iron  or  brick,  it  melts,  boils,  and  is 
reduced  to  a very  light  and  fcarcely  perceptible 
vapour.  If  you  would  fublime  it  thus,  and 
purify  it  by  this  procefs,  a very  gentle  heat 
mud  be  employed.  It  always  cryftallizes  badly 
and  confufedly  in  this  operation  ; which,  how- 
ever, does  not  decompofe  it  or  feparate  its 
principles. 


E.  ABion  of  the  Air . 

11.  This  fait,  when  very  pure,  and  well 
faturated,  is  not  perceptibly  altered  in  the  air; 
in  contact  with  it,  it  neither  lofes  nor  abforbs 
water.  When  it  appears  to  foften  and  grow 
moift  in  the  atmofphere,  it  always  contains  an 
excefs  of  ammonia,  which  is  obfervable  by  the 
brifknefs  of  its  fmell.  W e cannot  doubt,  how- 
ever, that  the  carbonate  of  ammonia  is  foluble 
in  air,  fmce,  on  being  lett  in  an  open  veffel,  it 
gradually  decreafes  in  weight,  and  difiules  to  a 
certain  diftance  the  very  perceptible  fmell  that 
charaéterizes  it,  which  can  proceed  from  nothing 
but  its  aerial  folutiom 
8 


F.  ABion 
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F.  ABion  of  Water . 

12.  The  carbonate  of  ammonia  is  very  folu- 
hle  in  water,  and  produces  a eonfiderable  de- 
gree of  cold  during*  its  folution.  Two  parts 
of  water,  at  ten  degrees,  diffolve  a little  more 
than  one  of  the  fait  ; water,  at  forty  degrees, 
diffolves  more  than  an  equal  weight  ; and  when 
this  folution  is  quickly  and  powerfully  cooled, 
the  fait  cryftallizes,  and  exhibits  the  appearance 
of  the  regular  figure  defcribed  by  Bergmann. 
Boiling  water  ill  on  Id  not  be  employed  in  this 
procefs,  becaufe  the  carbonate  of  ammonia 
flies  off  with  its  vapour. 

G.  Decompofition  ; Proportions  of  Principles. 

13.  No  combuftible  fubftance  has  any  action 
on  the  carbonate  of  ammonia,  the  heat  necef- 
fary  to  favour  fuch  action  volatilizing  the  fait  be- 
fore it  can  take  place  ; accordingly  its  carbonic 
acid  is  not  difengaged  by  charcoal,  and  it  is 
not  decompofed  by  phofphorus. 

If.  It  appears  that  forne  metallic  oxides  can 
deprive  it  of  its  carbonic  acid.  All  the  acids, 
even  the  boracic,  affifted  by  heat,  difeimao-e 
its  acid  with  a more  marked  effervefcence  than 
that  of  the  carbonates  of  pot-afh  and  foda, 
becaufe  it  contains  more  acid  than  the  two  la  ft, 
as  will  prefently  be  feen.  Tlie  theory  of  this 
decompofition  is  very  fimple,  and  the  fame  with 
that  of  the  decompofition  of  the  carbonates  al- 
ready 
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ready  examined.  The  only  difference  conflits 
in  the  effervefcence,  which  here  exhibits  bub- 
bles much  larger,  and  in  greater  abundance, 
than  in  the  cafe  of  the  two  preceding  faits,  in 
confequence  of  the  greater  quantity  of  carbon- 
ic acid. 

15.  Barites,  ftrontian,  lime,  pot-afîi,  and  foda, 
decompofe  carbonate  of  ammonia  in  a manner 
the  reverfe  of  that  of  the  acids,  lince  thefe 
bafes  feize  the  acid,  and  fet  the  ammonia  at 
liberty.  In  the  dry  way  they  all  exhibit  the 
fame  phenomena,  a difengagement  of  ammoni- 
acal gas,  and  formation  of  carbonates.  Even 
magnefia  produces  an  equal  effedt  by  the  help  of 
a little  time,  according  to  the  obfervation  of 
Bergmann,  which  has  led  me  to  place  the  car- 
bonate of  magnefia  before  that  of  ammonia. 
Pot-afh  and  foda  decompofe  carbonate  of  am- 
monia without  any  apparent  precipitation  ; only 
the  former  cryliallizes  into  carbonate  of  pot- 
afh,  if  the  folutions  were  faturated.  Barites, 
ftrontian,  and  lime,  form  copious  precipitates 
of  earthy  carbonate.  The  other  bafes,  filex, 
alumine,  zircone,  have  no  adtion  on  this  fait. 
Its  folution  diffolves  glucine  well,  and  in  abun- 
dance ; and  carbonate  of  ammonia  is  fuccefs- 
fully  employed  to  feparate  this  earth  from  alu- 
mine, in  analyzing  Hones  that  contain  both,  as 
it  was  by  Citizen  Vauquelin  in  his  analyfis  of 
the  beryl  and  the  emerald.  The  folution  of 
glucine,  in  liquid  carbonate  of  ammonia,  lets 
tall  the  earth  on  being  expofed  to  the  adtion  of 

heat. 
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heat,  in  proportion  as  the  carbonate  of  ammo- 
nia is  volatilized. 

16.  Carbonate  of  ammonia  decompofcs  the 
aluminous  and  zirconian  faits  by  a fuperfluous 
double  affinity,  as  ammonia  alone  would  effeht 
the  fame  deeompolition.  It  acts  in  part  only  on 
the  magnefian  faits,  with  which  we  know  triple 
faits  are  formed  by  the  ammonia.  It  decom- 
pofcs the  baritic,  ftrontian,  and  calcareous  faits, 
by  a necefiary  double  affinity  ; for  ammonia 
'produces  no  alteration  in  thefe  faits,  and  it 
effects  their  decompofitiou  in  this  cafe  only 
through  the  help  of  the  affinity  which  the  car- 
bonic acid  has  for  their  earthy  bafes.  Accord- 
ingly, in  thefe  operations,  carbonates  of  ba- 
rites, ftrontian,  or  lime,  are  precipitated,  though 
fometimes  no  precipitate  is  occafioned  in  the 
folution,  on  account  of  the  great  quantity  of 
carbonic  acid  this  fait  contains,  which  diffolves 
the  carbonate  of  barites  that  is  formed.  It  was 
formerly  fuppofed,  that  volatile  alkali,  had  a 
greater  affinity  to  the  acids  than  the  calcareous 
earth,  becaufe  the  carbonate  of  ammonia  was 
confidered  as  true  volatile  alkali  ; while  at 
the  fame  time  it  was  feen,  that  the  ammoniacal 
faits  were  decompofed  by  lime;  this  led  to  the 
notion  of  reciprocal  affinities.  We  now  know 
by  what  error  chemifts  were  long  milled  from 
their  ignorance  of  the  carbonic  acid,  and  how 
greatly  it  embarralfed  their  explanations.  - 
17.  According  to  Bergmann,  a hundred  parts 
of  carbonate  of  ammonia  well  cryftallized.  con- 
tain : 


Carbonic 
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Carbonic  acid 

45 

Ammonia 

43 

Water 

12 

H.  Vf  es. 

c ' 

18.  Carbonate  of  ammonia  is  frequently 
ufeful  in  chemiftry  for  decompoiing  other  faits. 
In  manufactories  it  is  prepared  in  the  great  by 
di Hilling  animal  fubftances  for  fabricating  mu- 
riate of  ammonia,  either  by  precipitating  witn 
it  the  calcareous  muriate  of  the  bittern  in  fait- 
works,  or  by  combining  it  directly  with  muri- 
atic acid,  expelled  by  the  fulphuric  acid  from 
muriate  of  foda. 

In  medicine,  the  carbonate  of  ammonia  is 
frequently  adminiftered  as  an  energetic  and 
powerful  remedy.  It  is  ufed  as  a ftimulant  and 
ftrengthener  to  patients  difpofed  to  faint,  being 
given  to  them  to  inhale  by  the  nofe.  In  Eng- 
land, volatile  oils  are  mingled  with  it,  to  ren- 
der it  aromatic  ; and  the  iniicles  of  little  bottles 
of  coloured  glafs,  which  are  kept  well  hopped, 
are  coated  with  it.  It  is  confidered  as  a fpecific 
againft  the  poifon  of  the  viper,  being  taken 
internally  : but  rnoft  of  the  cafes  in  which  it 
has  been  adminiftered,  and  where  its  action  was 
deemed  fpecific,  appear  to  have  been  of  fuch  a 
nature,  that  the  patients  would  have  recovered 
fpontaneoufiy,  according  to  the  refults  of  Mr. 
Fontana’s  inquiries.  The  carbonate  of  ammo- 
nia has  been  reckoned  lijce  wife  in  the  number  of 

anti- 
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anti-venereal  medicines,  and  of  remedies  for 
cancers  ; but  in  both  tbefe  refpeds  its  virtues 
are  at  beft  extremely  queftionable.  In  general 
this  fait  is  ranked  among-  the  detergents,  diu- 
reties,  diaphoretics,  ftimulants,  and  atténuants. 


Species  VIII. 

A mm  on  ïa  co-  m a g n ejia  n Carbonate, 

1.  I DISTINGUISH  the  ammoniaco-mag- 
nefian  carbonate  as  a fpecies,  from  an  analogy, 
which  has  held  good  in  all  the  genera  of  faits  I 
have  hitherto  deferibed,  and  hecaufe  this  fait  is 
manifehly  formed  on  many  occahons.  If  we 
be  not  yet  able,  in  the  prefent  hate  of  the  fei- 
ence,  to  deferibe  the  ammoniaco-magnehan 
carbonate  with  as  much  precifion  as  all  the  pre- 
ceding fpecies  of  carbonates,  it  is  indifpenfably 
requifite  to  point  out  the  circumftances  under 
which  this  hilt  is  formed,  and  to  prove  the  reality 
of  its  exiftence,  in  order  to  make  the  fy  hematic 
feries  of  faline  fubhanees  more  complete,  and 
to  excite  chemihs  to  a careful  examination  of 
the  properties  of  this  new  fpecies,  which  no 
author  has  yet  mentioned. 

% When  the  carbonate  of  ammonia  is  de- 
compofed  by  means  of  magnefia,  in  the  moi  ft 
way,  by  leaving  thefe  two  fubhanees  in  con  tad 
in  a clofe  velfel*  a complete  decompohtion  is 

not 
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not  elfefted,  but  an  ammoniaco-magnefian  tri- 
ple carbonate  is  formed.  The  fame  combina- 
tion takes  place  when  we  precipitate  a iolution 
of  carbonate  of  magnefia  in  acidulated  water 
by  means  of  pure  ammonia  ; and  alfo  when  we 
precipitate  a folution  of  ammoniaco-magnefian 
fulphate,  nitrate,  or  muriate,  by  means  of  car- 
bonate of  pot-aih,  or  carbonate  of  foda.  Thus 
there  are  four  chemical  procelfes,  one  of  the 
confiant  prod ufts  of  which  is  the  fpecies  of  tri- 
ple fait  of  which  I am  here  fpeaking. 

3.  Though  the  properties  of  this  carbonate 
with  a double  bafe,  or  combination  of  two  car- 
bonates, are  not  yet  known,  I have  already 
feen,  that  it  cryltallizes  differently  from  either 
of  the  faits  which  compofe  it  ; that  it  follows 
a diftinft  law  of  folubility  and  decompofition  ; 
and  that  it  is  entirely  decompofable  by  fire,  by 
the  acids,  and  by  barites,  flrontian,  lime,  pot- 
afh,  or  foda. 


Species  IX. 

Carbonate  of  G lue  in  e. 

A.  Hiftory . 

1.  THE  carbonate  of  glucine  is  one  of  the 
lead  known  fpecies  of  this  genus,  as  this  fait 
lately  difeovered  by  citizen  Vauquelin,  has 
hitherto  been  examined  only  by  him,  and  in 
very  fmall  quantities.  It  is,  however,  one  of 

the 
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the  faits  of  this  new  bafe  which  he  has  ftudied, 
and  the  properties  of  which  he  has  beft  afcer- 
tained,  becaufe  they  moft  readily  offered  them- 
felves  to  his  inquiries. 

B.  P hyjical  Properties. 

2.  This  fait  is  in  a white,  dull,  clotty  pow- 
der, never  dry,  but  foft  and  greafy  to  the  touch. 
It  is  not  faccharine,  like  the  other  faits  of  elu- 
cine,  but  void  of  tafte.  It  is  very  light,  and 
has  not  yet  been  found  native. 

C.  Preparation. 

3 . The  carbonate  of  glucine  is  prepared  ar- 
tificially, either  by  expofing  this  earth  to  the 
air  from  which  it  attra&s  the  carbonic  acid,  or 
by  precipitating  foluble  faits  of  glucine  by  al- 
kaline carbonates.  The  precipitate  formed  is 
to  be  well  walked,  to  free  it  from  all  the  extra- 
neous fait  it  may  contain,  and  then  thoroughly 
dried  in  the  open  air. 

D.  A ft  ion  of  Caloric . 

4.  The  aft  ion  of  fire  eafily  expels  the  water 
and  carbonic  acid  from  this  fait,  and  reduces  it 
to  the  hate  of  pure  and  cauftic  glucine,  that  is 
to  fay,  to  its  bafe  deprived  of  acid. 


E.  A ft  ion 
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E.  Aètion  of  Air. 

5.  It  is  completely  unalterable  in  the  air. 


Fe  Aftion  of  Water . 

6.  It  is  infoluble  in  water;  and,  in  this  re- 
fpeét,  it  even  differs  from  the  greater  number 
of  other  carbonates,  which  are  rendered  foluble 
by  means  of  their  acid.  Citizen  Vauquelin 
could  not  accomplifh  its  folution  in  water  fatu- 
rated  with  carbonic  acid. 


G.  Dccompofition ; Proportion  of  its  Principles . 

7.  The  carbonate  of  glucine  is  decompofable 
by  all  the  acids  of  the  preceding  faits,  which 
rapidly  expel  from  it  the  carbonic  acid  with 
a ftrong  and  brifk  effervefcence,  and  feize  upon 
its  bafe. 

8.  It  is  decompofed  in  the  oppofite  mode  by 
the  alkalis  and  alkaline  earths,  which  take  from 
it  its  acid.  Ammonia,  firft  decompofmg  it, 
readily  diffolves  its  bafe,  the  glucine  ; becaufe 
the  carbonate  of  ammonia,  formed  on  this  oc- 
cafion,  has  the  property  of  diffolving  this  earth 
eafily  and  in  abundance. 

9 • Its  adtion  on  any  of  the  faits  hitherto  de~ 
fcribed  has  not  yet  been  determined  ; it  mull  be 
capable  of  decompofmg  the  calcareous  magne- 
Von,  IV.  G fan, 
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flan,  and  ammoniacal  faits,  in  confequence  of 
the  double  affinity  of  its  carbonic  acid. 

«y 

From  his  firft  experiments  on  this  fait,  Citi- 
zen Vauquelin  has  concluded  that  it  contains 
about  a fourth  of  its  weight  of  acid. 


H.  U/es. 

10.  Though  the  little  carbonate  of  glucinf 
hitherto  procured  has  not  permitted  us  yet 
to  endeavour  to  render  it  ufeful,  it  is  obvious 
that  it  may  be  employed  in  chemiftry,  after 
having  been  precipitated  from  a foluble  fait  of 
glucine  by  an  alkaline  carbonate,  for  obtaining 
this  earth  pure,  fmce  it  eafily  lofes  its  acid 
by  calcination, 

g/ 


Species  X. 

Carbonate  of  Alumine * 

I.  THIS  is  another  fpecies  of  carbonate  yet 
little  examined.  If  we  except  the  few  words 
faid  of  it  by  Bergmann  in  various  parts  of  life 
works,  and  what  I began  to  make  known  re- 
[peeling  it  in  my  Elements,  chemifts  have 
hitherto  neglected  to  treat  of  this  fait. 

When  we  precipitate  aluminous  faits,  par- 
ticularly the  triple  acidulous  fulphate  of  alu* 
mine,  by  alkaline  carbonates,  we  find,  that  the 

precipitation 
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precipitation  is  effeded  without  effervescence, 
or  with  a flight  effet  vefcen  ce,  which  proves* 
that  the  carbonic  acid  is  not  evolved  : and  as 
it  cannot  remain  combined  with  the  alkali* 
which  is  attraded  by  the  Sulphuric  acid  ; it  is 
very  evident,  that  it  remains  fixed  in  the  preci- 
pitated alumine  : accordingly  the  liquor,  after 
this  precipitation,  contains  a portion  of  true 
carbonate  of  alumine,  which  fubfides  in  a few 
hours,  or  in  a few  days,  in  confequence  of  the 
evaporation  of  the  carbonic  acid,  which  held  it 
in  Solution* 

3.  Clay,  or  the  native  mixture  of  alumine, 

filex,  &c,  contains,  be  fid  es,  a portion  of  carbonic 
acid,  which  is  difengaged  by  expofure  to  a ftrong 
fire.  That  of  Cologne,  as  Bergmann  informs  us,  - 
yields  feveral  times  its  own  bulk  of  this  acid, 
mixed  with  a Small  portion  of  hidrogen  gas* 
Thus  the  native  alumine  of  earths  appears  to  be 
Saturated  with  carbonic  acid  ; and  it  is  in  confe- 
quence  of  this,  that  fat,  clayey  earths,  when 
treated  with  acids  in  order  to  analyze  them,  are 
found  to  be  efifervefcent,  even  without  contain- 
ing any  carbonate  of  lime,  in  their  aluminous 
part. 

4.  N o further  examination  has  yet  been  made 
of  the  properties  of  this  combination,  which 
appears,  however,  neither  to  afifed  a cryftallized 
form,  nor  in  its  charaderiftics  to  have  any  thing 
very  cliftind  from  pure  alumine,  for  which  it  is 
employed,  as  they  are.  continually  confounded 

G % together  ; 
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together  : as  an  acidiferous  fubftance,  however, 
it  may  a6t  a confiderable  part  in  vegetation, 

w 

r 

« 

Species  XT. 

Carbonate  of  Zircone . 

1.  Mr.  Klaproth,  who  difeovered  zircone 
be  a peculiar  earth,  has  laid  nothing  of  its  union 
with  carbonic  acid.  Citizen  Guyton,  in  his 
an  a ly  fis  of  the  hyacinths  of  Expailly,  imagined, 
that  this  earth  would  not  di doive  in  carbonic 
acid.  Citizen  Vauquelin,  on  the  contrary,  in 
his  comparative  analyfis  of  the  French  or  Ex- 
pailly hyacinths  with  thofe  of  Ceylon,  pofitively 
a Herts,  that  the  carbonic  acid  combines  with 
zircone. 

2.  It  is  eafy  to  reconcile  the  two  chemifts  on 
this  fubjeét.  Citizen  Guyton  employed  a very 
acid  folution  of  zircone  to  be  precipitated  with 
alkaline  carbonates  ; and  citizen  Vauquelin,  in 
his  procefs,  ufed  muriate  of  zircone,  firft  eva- 
porated, and  then  re-diflotved  in  water.  Both 
too  agree,  and  this  conftitutes  a firiking  fimi- 
larity  in  the  refults  of  their  experiments  on  this 
head,  that  zircone,  at  firft  precipitated  by  car- 
bonates, re-diffolves  in  an  excefs  of  thefe  faits  ; 
a faét,  which  proves  the  attraction  of  zircone  for 
the  carbonic  acid. 

3.  When  a folution  of  muriate  of  zircone  is 
decompofed  by  a folution  of  any  alkaline  ear- 

carbonate* 
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bonate,  the  earth  precipitates,  without  any  of- 
fer vefcen  ce  taking  place  : which  proves,  that 
the  carbonic  acid  unites  with  the  zircone  while 
the  alkali  combines  with  the  muriatic  acid. 

4.  If  the  precipitate  of  zircone  thus  obtained 
be  collected,  and  heated  in  clofe  velfels,  it  gives 
out  carbonic  acid  gas. 

5.  It  affords  the  fame  product  when  treated 
with  acids,  particularly  the  muriatic  or  nitric, 
both  of  which  diffolve  this  earth.  The  union 
of  zircone  with  carbonic  acid,  therefore,  and 
the  exiftence  of  carbonate  of  zircone  cannot  be 
doubted. 

6.  From  the  analyfis  of  citizen  Vauquelin, 
one  hundred  parts  of  this  fait,  from  which  its 
acid  and  its  water  are  eafily  expelled  by  the  ac- 
tion of  caloric,  contain  55,  5 of  zircone,  and 
44,  5 of  water  and  acid,  the  proportions  of  which 
he  has  not  afcertained. 

7.  One  of  the  moft  remarkable  characters  of 
trie  carbonate  of  zircone,  according  to  the  fame 
chemift,  is  its  combining  very  eafily  with  alka- 
line carbonates,  and  becoming  very  foluble  with 
them.  It  then  forms  triple  faits,  of  which  there 
appear  to  be  at  leaft  three  fpecies  ; namely,  a 
carbonate  of  pot-afh  and  zircone,  a carbonate 
of  foda  and  zircone,  and  a carbonate  of  ammo- 
nia and  zircone, 

8.  Of  thefe  three  faits  I fhall  treat  only  of  the 
lait  as  a diftinél  fpecies,  becaufe  it  is  the  only 
one  of  them  of  which  any  properties  have  been 
noticed  by  citizen  Vauquelin,  he  having  merely 
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announced  the  exigence  of  the  other  two  ; be- 
caufe  it  would  be  fuperfluous  to  multiply  the 
fpceies  of  faits  ; and  becaufe  it  is  by  no  means 
abfolutely  neceflary  to  diftinguilli  all  thofe  of 
which  we  have  barely  had  a glimpfe,  and  which 
would  load  the  fcience  of  chemiftry,  without 
adding  to  its  real  wealth,  while  their  charac- 
teriftic  properties  remain  not  fufficiently  known. 


Species  XU. 

Ammoniaco-Zirconian  Carbonate . 

1.  WHEN  afolution  of  muriate  of  zircone  is 
precipitated  by  carbonate  of  ammonia,  at  firft 
a tolerably  copious  white  precipitate  is  formed. 
On  continuing  to  add  more  of  the  fait,  the  pre- 
cipitate difappears,  and  the  liquor  becomes  clear. 
Thus  the  carbonate  of  ammonia  begins  with 
feparating  carbonate  of  zircone,  and  afterward, 
when  added  in  excels,  re-diffolves  it,  fo  that  an 
ammoniaco-zirconian  carbonate  is  formed. 

2.  The  experiment  juft  defcribed,  is  a proof 
that  this  triple  fait  is  much  more  foluble  than 
the  carbonate  of  zircone;  fmce  the  latter,  which 
at  firft  precipitates,  afterward  re-diffolves  in 
proportion  as  it  combines  with  the  carbonate  of 
ammonia. 

3.  The  ammoniaco-zirconian  carbonate  is 
very  ealily  decompofcd  by  the  action  of  fire. 
When  a lolution  of  it  is  heated  over  the  fire  to 
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a (kite  of  ebullition,  the  carbonate  of  ammo- 
nia is  volatilized,  the  liquor  becomes  milky,  and 
the  carbonate  of  zircone  precipitates.  To  effect 
this  decompofition  completely,  it  muft  be  heated 
a long  time,  till  ail  the  carbonate  of  ammo- 
nia is  volatilized, 

4.  The  fixed  alkalis,  and  the  powerful  earthy 
bafes,  barites,  flrontian  and  lime,  decompofe 
this  fait.  Citizen  Vauquelin  remarks,  that  pure 
or  cauftic  ammonia  does  not  precipitate  its 
folution,  which  in  faft  it  ought  not.  This  re^ 
. mark  he  advances  as  a proof,  that  the  fait  dif- 
folved  is  aétually  a triple  fait  : for,  if  it  were 
only  a Ample  folution  of  carbonate  of  zircone 
in  an  excefs  of  carbonic  acid,  it  is  very  obvious, 
that  the  ammonia,  taking  up  this  excefs  of 
acid,  would  precipitate  the  carbonate  of  zircone* 


Species  XIII, 

A rn  m oniaco- glue  in  i an  Carbon  a te9 

1.  I HAVE  remarked  in  the  hiftory  of  glu- 
çinc,  and  in  that  of  feveral  fpecies  of  faline 
fubftances,  that  glucine  was  foluble  in  a lixi- 
vium of  carbonate  of  ammonia  ; and  that  this 
property,  at  the  fame  time  that  it  was  very  ufe- 
ful  for  characterizing  this  earth,  was  very  ad- 
vantageous as  fuxnifhing  a method  of  feparating 

it  from  alumine,  which  does  not  dilfolve  in  this 

» 
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ammoniacal  fait  as  glucine  does.  This  was 
one  of  the  means  that  aftifted  citizen  Vanquelin 
in  the  difcovery  of  glucine,  and  one  of  the 
characters  by  which  he  recognized  its  exiftence 
and  peculiar  nature. 

2.  This  foiubility  of  glucine  in  the  lixivium 
of  carbonate  of  ammonia,  while  it  ftiows  a re- 
markable attraction  between  the  two  fubftances, 
proves  that  the  earth  participates  in  the  tena^ 
city  of  ammonia  for  the  carbonic  acid  ; and 
by  this  participation,  forms  a fpecies  of  triple 
fait,  or  fait  with  two  bafes,  which  I call  am 
moniaco-glucinian  carbonate.  It  is  evident 
that  this  fait,  the  exiftence  of  which  is  yet  new 
to  chemifts,  and  no  property  of  which  has  yet 
been  defcribed  by  citizen  Vauquelin  himfelf, 
wdio  firft  made  it  in  his  experiments,  can  have 
none  of  its  peculiar  characters  known,  except 
its  foiubility  in  the  fame  quantity  of  water  as 
contained  the  carbonate  of  ammonia,  with 
which  it  is  prepared. 


Article  XIII. 

R eview  of  the  general  Properties  that  Salts 
exhibit , and  of  the  Comparifon  that 
may  he  made  between  them. 

1.  THOUGH  the  hiftory  of  the  genera  and 
fpecies  of  faline  fubftances,  which  I have  juft 
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delcribed,  required  to  be  entered  into  at  length, 
and  with  confiderable  minutenefs,  to  be  treated 
in  a manner  fuitable  to  the  prefent  ftate  ot  our 
knowledge,  the  reader  mult  have  perceived, 
even  by  the  order  which  I have  followed,  that 
it  was  polhble  to  refer  their  properties  to  a ceiv 
tain  number  of  general  terms,  which  together, 
confritute  the  true  faline  character. 

2.  In  faét,  the  favour  of  hilts  or  their  im- 
preffionon  our  organs  of  tafte,— the  cryftalliza- 
tion,  by  means  of  which  art  gives  them  .figure, 
— fufibility,  or  the  influence  which  an  accumula- 
tion of  caloric  exerts  on  them,—  eftlorefcence  and 
deliquefcence,  or  the  manner  in  which  they  are 
a<5ted  upon  by  air  ; — and  laftly,  their  folubility 
or  relation  to  water,  are  the  five  molt  decifive 
characters  of  thefe  fubftances,  and,  among  the 
properties  treated  of  in  this  feétion,  have  oc- 
cupied the  moft  of  our  attention.  To  thefe 
might  be  added  their  fpecific  gravity  and  pri 
mitive  figure  : but  we  have  not  yet  a fufiicient 
number  of  politive  facts  on  thefe  two  properties, 
to  allow  us  to  derive  from  them  general  notions, 
fuch  as  I purpofe  to  offer  in  this  place.  I fiiall 
not  pafs  over  them  in  lilence,  however  ; but  it 
will  appear,  that  they  by  no  means  furnilh  a 
comparifon  equally  ufeful  with  what  I lhall  be 
able  to  eltablifh  on  the  five  properties  mentioned 
above.  Each  of  thefe,  therefore,  I fiiall  pro- 
ceed to  review  under  a feparate  head. 


Section 


90 


TASTE  OF  SALTS* 


Section  L 

Of  the  Sapidity  of  faits  Compared  with  each 

other . 

S.  FORMERLY  the  tafte  was  fuppofed  to  be 
capable  of  diftinguifhing  the  character  and  ge- 
neral nature  of  faline  fu  bilan  ces.  Savour  was 
fo  particularly  afcribed  to  them,  that  it  feemed 
fufficient  to  characterize  them,  and  make  them 
known.  Ip  thole  days,  as  it  was  enough  for  a 
fubitance  to  be  fapid  to  be  ranked  among  faits, 
an  unlimited  number  of  fubftances  were  referred 
to  this  clafs,  which  polTeffed  no  other  property 
capable  of  placing  them  in  it;  and  as  no  faline 
fubftan  ce  was  thought  to  be  void  of  favour,  a great 
many  fubftances  were  excluded  from  this  order, 
which  ought  to  have  made  a part  of  it. 

4.  Hence  that  error  fo  long  committed  in  n J- 
neralogy,  by  which  feven  or  eight  principal 
fpecies  of  faits  continued  for  fnch  a confiderable 
period  to  be  claffed  among  hones  : a fault  which 
has  not  yet  been  corrected,  except  in  the  modern 
method  adopted  by  the  fchool  of  mines  in 
France.  Hence  too,  the  pra&ice  of  ranking 
acids  and  alkalis  as  very  acrid  fubftances  in  the 
clafs  of  faits  : and  even  the  habit  chemifts  had 
acquired  of  confidering  thefe  acids  and  alkalis, 
in  confequence  of  their  very  powerful  fapidity, 
not  only  as  faits,  but  as  the  ftrongeft  and  molt 

potent 
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potent  faits,  as  thofe  which  even  imparted  their 
energy  to  others. 

5 . At  preferit  it  would  be  improper  to  con- 
sider in  this  manner  the  relations  that  tafte 
bears  to  faline  properties.  Sapidity  cannot  con- 
tinue to  be  placed  at  the  head  of  the  faline 
c-haraéteriftics,  as  the  fign  of  the  powerful  at- 
traction or  affinity  it  exerts  on  our  organs  : this 
aCtion  belongs  to  other  fubftances,  as  much,  and 
often  more  than  to  faits,  for  acids  and  oxides, 
which  are  no  longer  to  be  confidered  as  faline 
fubftances,  exert  it  in  a much  more  eminent 
degree  than  faits. 

6.  The  leaft  reflection  on  this  diffe  re  nee,  and 
on  its  caufe,  will  teach  us,  that  it  rnuft  be  ow- 
ing to  the  hate  of  the  chemical  affinities  of  very 
fapid  bodies  and  faline  fubftances  compared  with 
each  other.  The  former  in  faCt,  have  always  a 
great  force  of  combination,  becaufe  they  tend 
to  unite  with  a great  number  of  bodies  : in  the 
faits,  on  the  contrary,  this  force  is  fatished  ; 
the  bafes  neutralize  the  acids,  according  to  the 
ancient  language  of  chemiftry,  that  is  to  fay, 
exhauft  their  tendency  to  combination,  faturate 
their  power  of  union,  and  enfeeble  the  force 
with  which  they  attack  different  fubftances  ; the 
moderns  fay  much  of  the  bafes  weakened  by 
the  acids,  where  they  admit  a reciprocal  fa tu ra- 
ti on.  This  confideration,  much  more  precife 
than  was  formerly  adopted  in  chemiftry,  ihows 
that  faits,  far  from  being  the  molt  fapid  fub- 
ftances, muff  on  the  contray,  have  the  leaft  de- 
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ekled  favour,  as  being  compounds  moft  per- 
fectly  fatu rated, 

7*  It  is  now  eafy  to  underfand,  why,  in  enu- 
merating the  properties  of  moft  faits,  the  ex- 
prefion  of  perfect  inf  pidity  has  been  ufed,  or 
a mean  fapidity  has  been  indicated  by  the  fen- 
fation  which  is  excited  in  moft  men  ; a favour 
fufficieutly  acrid,  ftrong,  and  potent  to  a6t  as  a 
cauf  ic,  being  rarely  mentioned.  There  are, 
however,  among  the  faits,  the  materials  of  which 
adhere  together  but  (lightly,  fome  compounds 
of  a ftrong  and  violent  tafe  : but  it  is  obfer- 
vable,  that  it  never  extends  to  caufticity.  It 
is  no  lefs  remarkable,  that  the  moft  ft  rikins:  in- 
fipidity  is  frequently  found  among  thofe  faline 
compounds,  the  component  parts  of  which  have 
the  ftrongeft  fipidity  and  greateft  caufticity  in 
a feparate  f ate,  as  concentrated  fulphuric  acid, 
pot-afh,  foda,  and  barites  ; and  this  contrail, 
this  marked  oppofition,  affords  a proof,  that  the 
attraction  reciprocally  exercifed  by  thele  fub- 
fances  on  each  other  is  the  caufe  of  their  tafe 
having  d ii  appeared. 

8.  Although  it  is  a general  law  in  chemiftry, 
that  compounds  have  properties  very  different 
from  thofe  of  their  component  parts,  becaufe 
the  attraction  of  eompofition  actually  changes 
the  properties  of  the  bodies  on  which  it  has 
acted,  there  are,  however,  fome  tirades  of  fapidity, 
if  not  fmrilar,  at  leaf  analogous,  arifngfrom  the 
combination  of  a particular  acid  with  different 
bafes,  or  of  a particular  bale  with  very  different 
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acids.  Thus  the  nitric  acid  imparts  a coolnefs 
to  nitrates  in  general  ; the  phofphoric  acid,  a 
fweetifh  tafte  to  phofphates  ; the  lulphureous,  a 
favour  of  burning  lulphur  to  fulphites;  the 
muriatic,  a faltnefs  to  muriates.  Thus  alumine 
exhibits  an  acerb  or  aftringent  favour  in  all  faits; 
glucine  communicates  a faccharine  tafte  to  the 
faits  compofed  of  it  ; magnefia,  a bitter  tafte  ; 
and  zircone,  a rough  and  as  it  were  a metallic 
tafte.  On  this  fa<51,  however,  we  muft  not  build 
any  point  of  doctrine,  for  there  are  exceptions 
too  numerous,  and  too  ftrong,  for  it  to  be  confi- 
dered  as  general.  The  faits  which  barites  forms 
are  lome  of  them  infipid,  fome  acrid  ; yet  both 
are  equally  deleterious.  Lime  affords  extremely 
acrid  bitter  faits,  and  faits  perfectly  void  of  fa- 
vour. 

9’  In  faits,  the  tafte  is  frequently  found  united 
with  other  properties,  which  prettly  ciofely  fol- 
low its  weak  nefs  or  ftrength.  Thus  it  is  a g*e- 
neral  rule,  that  all  very  fapid  faits  are  at  the  fame 
time  very  foluble  in  water  ; and  on  the  contrary, 
thofe  which  are  more  or  lefs  infipid,  have  at  the 
fame  time  a more  or  lefs  decided  infolubility. 
It  would  be  difficult  to  find  an  exception  to  this 
rule  : we  may  even  carry  it  fo  far  as  to  fay,  that 
the  very  acrid  faits  are  fo  extremely  foluble, 
that  they  powerfully  attract  the  water  in  the 
atmofphere,  and  are  characterized  by  a fpeedy 
deliquefcence* 

10.  We  find  likewife  a pretty  ftrong  analogy, 
a relation  fufficiently  marked,  between  the  fa- 
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vours  of  Hilts  and  their  medicinal  properties. 
There  is  lefs  conftancy,  however,  and  lefs  cer- 
tainty in  this  analogy,  than  in  the  preceding  ; 
or  at  leaft  it  has  not  been  ftudied  with  the  fame 
exaéhieis  ; and  it  is  not  fo  eafy  to  be  known  or 
determined*  In  general,  it  is  true,  that  every  acrid 
bitter  fait  is  purgative  and  atténuant  ; every 
fait  that  poll  elles  a bitter  favour,  imparts  to  water 
the  character  of  hardnefs  : but  it  muft  not  be 
forgotten,  that  the  fulphate  and  carbonate  of 
barites,  though  perfedly  inlipid,  are  poifonous. 


Section  IL 

Oj  the  Cryftallization  and  Form  of  Saits, 

11.  C rysta  lli z ati on  in  chemiftry  lignifie# 
either  the  property  fubftances  have  of  alfuming 
a regular  form,  or  the  art  of  making  them  take 
it.  This  form  is  given  them  by  the  help  of  cer- 
tain circumftanees,  the  conjunction  of  which 
appears  to  be  necelfary  to  favour  the  arrange- 
ment of  the  molecules.  Almoft  all  minerals 
enjoy  this  property  ; but  there  is  no  fubftance 
in  which  it  ads  with  fuch  energy,  as  in  thofe 
that  are  faline.  The  circumftances  which  favour 
it,  and  without  which  it  cannot  take  place,  are 
reducible,  with  refpeét  to  faits,  to  the  two  fol- 
lowing* 1.  Their  molecules  mult  be  divided 
and  kept  apart  by  a 'fluid,  that  they  may  after- 
ward 
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Yard  tend  toward  each  other,  or  attract  each 
other  reciprocally  by  tliofe  faces  which  have 
the  greateft  relation  to  one  another.  £,  It  is 
neceifary,  that  the  fluid  which  keeps  their  inte- 
grant parts  feparate,  fliould  be  gradually  ab- 
itraéled,  and  ceafe  to  keep  them  apart. 

12.  From  this  Ample  exposition  it  is  eafy  to 
conceive,  that  cryftaliization  is  operated  folely 
by  virtue  of  the  attraction  between  the  mole- 
cules, or  the  affinity  of  aggregation,  which  tends 
to  bring  them  together,  and  make  them  adhere 
to  each  other.  Thefe  conftclerations  lead  us  to 
imagine,  that  the  integrant  parts  of  a fait  have 
a form  peculiar  to  them,  and  that  the  different 
figure  which  every  faline  fubftance  afledts  in  its 
eryftallization,  depends  on  this  primitive  form 
of  its  molecules.  They  equally  induce  us  to 
believe,  that  the  polyhedral  figures  belong  to  the 
molecules  of  faits  having  unequal  fides,  or  fome 
faces  of  greater  extent  than  others  ; thefe  mole- 
cules muft  have  a tendency  to  approach  and 
unite  by  thofe  faces  which  are  the  moft  exten- 
flve.  Suppofing  this,  it  will  be  eafy  to  con- 
ceive, that,  on  abftraâing  the  fluid  which  keeps 
thefe  molecules  apart,  they  will  unite  by  thofe 
faces  which  are  heft  adapted  to  each  other,  or 
which  bear  the  fbongeft  relation;  and  if  this 
fluid  quit  them  gradually,  and  fo  as  to  leave  the 
faline  particles  time  to  arrange  themfelves,  if  we 
may  ufe  the  expreffion,  and  prelent  themfelves 
fui  tab ly  to  one  another,  the  cryftaliization  will 
be  regular  ; while  on  the  contrary,  too  fpeedy 
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an  abftraCtion  of  the  feparating  fluid  will  force 
them  to  come  together  fuddenly,  and  as  we  may 
by  the  fir  ft  faces  that  offer,  in  which  cafe 
the  cry  {tall  ization  will  be  irregular,  and  the 
figure  difficult  to  be  afcertaified.  And  if  the 
evaporation  be  altogether  fudden,  the  fait  will 
Over  form  only  a concrete  mafs,  which  will  have 
fcarcely  any  cryftalline  appearance. 

13.  As  elements  of  cryftallization  we  mull  alfo 
con  fid  er  the  attraction  of  the  faline  molecules 
for  water  and  for  caloric,  and  the  variations  of 
this  attraction,  which  take  place  in  proportion 
to  the  quantity  of  thefe  two  fluids  compared 
with  that  of  the  faline  matter  ; the  relation  this 
attraction  bears  to  that  which  takes  place  be- 
tween the  molecules  of  the  fait,  and  the  differ- 
ence between  thefe  two  ; and  laftly,  the  attrac- 
tion of  the  fid  es  of  the  veflel  for  thefe  molecules. 
-Thefe  aie  lo  many  caufes  which  give  rife  to 
various  lecondary  forms  in  laits,  by  producing 
different  decrements,  more  or  lefs  regular,  in  the 
layers  of  their  united  molecules. 

14.  The  ait  of  cryftallizing  faline  fubftances 
is  built  on  thefe  fundamental  truths.  All  faits 
are  fufceptible  of  it,  but  with  more  or  lefs  faci- 
lity : there  are  fome  which  cryftallize  fo  cafily, 
that  we  may  confiant ly  fuccecd  in  making  them 
aft  lime  the  regular  form  at  pleafure;  others  re- 
quire more  precaution  and  care  : and  laftly  there 
are  fome  which  it  is  fo  difficult  to  obtain  in  this 
ftate,  that  we  have  not  yet  been  able  to  effeét  it. 

It  is  by  ftu dying  thoroughly  the  circnmftances 
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peculiar  to  each  fait,  that  we  fucceed  in  making* 
them  cryftaliize.  One  principal  condition  for 
carrying  this  operation  into  effeèt,  is  to  diffolve 
the  faline  fubftance  in  water  ; but  there  are  faits 
fo  little  foluhle  by  any  means  we  can  employ, 
that  it  is  almoft  impoffible  to  procure  them  to 
unite  afterward  in  a regular  form  : fuch  are  the 
fulphate,  carbonate,  and  fluate  of  lime,  and 
fulphate  of  barites.  Nature  every  day  prefents 
to.  us  thefe  earthy  neutral  faits  cry ftallized  very 
regularly,  but  art  can  imitate  her  only  by  the  aid 
of  a very  long  fpace  of  time.  There  are  even 
many  diftinguifhed  natural  philofophers,  who 
do  not  yet  believe  the  practicability  of  the  pro- 
cefs  mentioned  by  Mr.  Orchard  of  Berlin,  by 
means  of  which  he  fays  he  has  produced  crys- 
tals of  calcareous  carbonate.  This  ingenious 
procefs  conflits  in  paffing  water,  which  has  ftood 
a long  time  on  faits  very  little  foluble,  through 
a very  narrow  gutter,  and  procuring  its  evaporar 
tion  with  much  flownefs. 

15.  There  are  other  faline  matters  on  the  con- 
trary, which  are  fo  foluble,  and  adhere  fo 
tenacioully  to  water,  that  they  do  not  part 
with  it  without  great  difficulty  ; and  it  is  like- 
wife  very  difficult  to  obtain  them  in  regular 
forms.  This  takes  place  with  all  the  deliqnefcent 
faits,  as  the  calcareous  magnefian  nitrates  and 
muriates.  It  is  but  with  great  difficulty  that 
we  can  furmount  the  attraction  thefe  (alts  have 
for  water;  and  if  we  fucceed  in  feparatmg  them 
from  it  by  a great  effort,  it  is  only  for  a few 
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moments  that  this  reparation  takes  place,  for 
thefe  faits  quickly  lofe  theif  crydallized  hate. 

lb.  It  cannot  be  doubted,  that  every  fait 
has  its  proper  amhpeculiar  mode  of  cryftalliz- 
ing  ; or,  which  is  the  fame  thing,  that  it  has  in 
its  primary  molecules  a determinate  form,  dif- 
feient  from  that  of  every  other.  This  unques- 
tionably is  the  firffc  caufe  of  the  remarkable 
differences  that  ex  id  between  the  cryftals  ob- 
tained. The  bafes  and  acids  which  conditute 
them,  from  the  fali no-earthy  fubftances  to  the 
mod;  powerful  acids,  have,  for  the  molt  part, 
no  determinate  figure  : there  are  only  feme  cir- 
cumftances,  which,  without  altogether  dedroy- 
ing  their  diftinguifhing  properties,  make  them 
affe<5t  a crydalline  form,  as  takes  place  in  the 
oxigenated  muriatic  acid,  and  in  the  concrete 
Sulphuric.  The  cau-dic  alkalis,  however,  cryf- 
tallize  in  laminæ,  according  to  the  observation 
of  citizen  Berthollet  ; and  the  acid  of  borax 
exhibits  the  fame  lamellated  form  to  every  che- 
mid.  Mod  of  thefe  Salifiable  or  falifiant  fub- 
ftances do  not  affume  any  regular  form  in  our 
laboratories,  either  becaufe  they  are  in  fadl  not 
fufceptible  of  it,  or  becaufe  our  means  are  in- 
sufficient to  give  them  Such  a form  : but  their 
compounds,  the  Salts,  all  affect  a regular  form, 
and  art  has  attained  the  power  of  making  it  dis- 
appear and  reproducing  it  at  pleafure  in  mod  of 
them.  When  we  confider  this  property,  altoge- 
ther different  from  what  their  condituent  parte 
poffcfs,  is  it  poffible  to  determine,  whether  it 
4 depend 
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depend  on  the  acids,  or  on  the  alkaline  bafes 
by  which  they  are  neutralized  ? It  appears,  that 
it  cannot  be  afcribed  exclufively  to  either,  for 
the  fame  acids  with  different  bafes,  often  form  faits 
very  different  in  figure  5 while  in  other inftances* 
the  fame  bafe,  combined  with  different  acids, 
exhibits  equal  dillimilitude  in  its  cryftals  : it  is 
to  the  total  change  of  theproperties  of  every  new 
faline  compound  therefore,  that  the  diversity  of 
forms  affumed  by  thefe  compounds  muft  be  at- 
tributed. 

1 7 . There  are  three  general  neans  of  cry  ftalliz- 
îng  faits  in  our  laboratories. 

A.  Evaporation.  This  procefs  conflits  hi 
heating  a ialine  folution,  fo  as  to  reduce  the 
water  which  keeps  apart  the  molecules  of  the 
fait  into  a ftate  of  vapour.  The  more  flowly  this 
evaporation  is  conduced,  the  more  regular  will 
the  cryftallization  be.  It  is  thus  we  proceed 
for  obtaining  cryftals  of  fulphate  of  pot-afh, 
muriates  of  pot-afh  and  foda,  fulphate  of  lime^ 
and  caibonate  of  magnefia.  Their  figure  has 
very  little  regularity,  if  the  water  be  evaporated 
too  haftily,  as  by  a boiling  heat  : but  by  keep- 
ing faline  folutions  of  this  fort  in  a fand-heat 
of  forty-five  degrees,  or  thereabout,  very  beau- 
tiful and  very  regular  cryftals  are  conftantly  ob- 
tained in  a longer  or  fhorter  fpace  of  time  ; 
and  there  is  fcarcely  any  fait  which  may  not 
be  made  to  affume  a very  diftindf  form  by  this 
procefs,  if  it  be  fkilfully  condu&ed. 

13.  Refng eiation  is  fuccefsfully  employed  for 
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iucli  as  are  more  foluble  in  hot  water  than  in 
cold.  It  may  readily  be  conceived,  that  a fait 
of  this  kind  mult  exhibit  this  phenomenon,  finco 
it  ceafes  to  be  equally  foluble  in  water  of  which 
the  temperature  is  diminifhed  ; fo  that  the  por- 
tion, which  remained  diffolved  only  by  means 
of  the  higher  temperature,  will  feparate  by  de- 
grees as  tne  liquor  cools  ; and  when  this  is  com- 
pletely cooled,  it  will  retain  in  folution  only 
inch  a quantity  as  cold  water  would  diffolve. 
It  is  the  fame  with  this  fécond  procefs,  as  with 
the  fir  ft.  The  more  flowly  the  water  cools,  the 
more  will  the  faline  molecules  be  enabled  to  ap- 
proach each  other  by  thofe  faces  which  are  molt 
fui  tab  le,  and  a very  regular  cryftallization  will 
be  obtained.  For  this  reafon,  a certain  decree 
Oi  heat  rnuft  be  kept  up  for  fome  time  under 
laline  folutions,  diminifliing  it  gradually,  if  ne- 
cefiary,  to  the  freezing  point.  It  muft  be  ob- 
lerved,  that  all  the  laits,  which  may  be  made  to 
cryftallize  in  this  manner,  are  much  more  folu- 
ble in  general  than  thofe,  for,  which  the  pre- 
ceding method  is  employed:  and  as  they  are 
diffolved  at  firft  in  boiling  water,  if  this  be  fud- 
denly  cooled,  it  will  let  fall  in  a ihapelefs  mafs 
all  the  fait  that  was  diffolved  by  means  of  the 
boiling  heat  : on  the  contrary,  if  the  folution 
be  placed,  while  very  hot,  on  a fand-hath,  and 
care  be  taken  to  con  duel  the  refrigeration  flowly, 
the  cryftallization  will  be  very  regular.  Such 
is  the  mode  of  obtaining  fulphate  of  foda,  ni- 
trate of  pot-afh,  the  carbonates  of  foda  and  pot- 
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alh,  ammoniacal  muriate,  &c.  in  beautiful 
cryftals. 

C.  The  third  method  of  cryftallizing  faits  is 
by  fuhjecting  them  to  fpontaneous  evaporation. 
For  this,  a very  pure  faline  dilution  is  expofed 
to  the  temperature  of  the  atmofphere  in  cap  bales 
of  glafs  or  {tone  ware,  which  muft  be  covered 
with  gauze,  to  prevent  any  drift  from  falling  into 
the  liquor,  without  hindering  its  evaporation. 
For  this  operation,  a feparate  chamber  or  garret 
fhould  be  cliofen,  and  ufed  for  no  other  purpofe. 
The  folution  is  left  thus  expofed  to  the  air,  till 
cryftals  are  perceived  in  it,  which  lometimes 
does  not  take  place  in  lets  than  four  or  five 
months,  or  even  longer  with  fome  faits.  This 
procefs  ufually  fucceeds  better  than  either  of 
the  others  for  obtaining  cryftals  very  regular  in 
their  figure,  and  of  confiderable  bulk.  It  ought 
to  be  employed  in  general  for  all  faits,  if  time 
would  allow,  becaule  it  is  the  means  of  having 
them  perfectly  pure.  It  is  thus  we  fhould  pro- 
ceed for  nitrate  of  foda,  muriate  of  foda,  borax, 
the  triple  fulphate  of  alumine,  fulpliate  of  mag- 
nefia,  ammoniacal  fulphate,  nitrate  of  ammo- 


nia, &e. 

1 8.  On  fome  occanons  a combination  of  thefe 
procédés  may  be  advantageous,  particularly  for 
obtaining  cryftals  of  very  deliquefcent  faits,  as 
the  calcareous  and  magncfian  nitrates  and  mu- 
riates, &c.  The  folutions  of  thefe  being  brifkly 
evaporated,  are  expofed  immediately  to  a great 
degree  of  cold;  but  this  method  never  affords 

any 
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any  but  irregular  cryftals,  and  fometimes  com 
Crete  maffes  of  no  regular  form.  If  we  have 
not  yet  arrived  at  the  means  of  cryftallizing  a 
pretty  conficierable  number  of  neutral  faits,  it 
is  becaufe  we  have  not  exadily  afcertained  the 
degree  of  concentration,  to  which  their  refpec- 
tive  folutions  ought  to  be  reduced,  in  order  to 
fu  raidi  cryftals.  This  labour,  eafy  in  itfelf, 
and  requiring  nothing  but  time  and  patience, 
has  not  yet  been  completely  purfued  by  che^ 
niifts,  It  is  from  the  fpecific  gravity  of  folu- 
tions, that  we  fbould  obtain  thefe  data,  which 
would  be  of  great  utility  to  the  chemical  ope- 
rator ; and  this  plan  has  already  been  adopted 
with  regard  to  faline  matters,  in  feveral  great 
manufactories,  where  an  hydrometer  is  ufed  with 
fuccefs  for  determining  the  point  of  cryftalliza- 
bility  for  faline  liquors,  as  water  containing 
common  fait,  falt-petre,  alum,  &c. 

19-  Befides  thefe  different  means  of  cryftaU 
lizing  faits,  there  are  feveral  circumfiances  which 
favour  this  operation,  and  the  influence  of  which 
it  is  neceffary  to  know  how  to  appreciate.  A 
flight  motion  is  fometimes  of  ufe  to  bring  on  the 
cryftallization  of  a fait,  when  it  had  failed  to 
take  place,  thus  if  we  fhake  a capfule  filled 
with  a faline  foiution,  in  which  no  cryftals  ap- 
peared, or  even  remove  it  to  a different  place, 
we  diall  frequently  find  cryftallization  come  on 
a few  moments  after  the  flight  eft  agitation.  I 
have  already  remarked,  that  this  phænomenoix 
occurs  particularly  with  the  nitrate  and  muri- 
ate 


CRYSTALLIZATION  OF  SALTS.  103 

ate  of  lime.  The  contaft  of  air  feems  often 
to  be  neceffary  to  the  formation  of  cryftals.  A 
folution,  evaporated  to  the  point  requiûte  for 
cryftallization,  many  times  affords  no  cryftals 
in  a bottle  clofely  flopped,  while,  if  expoied  to 
the  air  in  acapfule,  cryftals  will  be  feen  to  form 
in  it  very  fpeedily.  This  obfervation  was  made 
with  great  accuracy  by  Rouelle  the  elder.  The 
form  of  the  veffel,  and  the  plunging  of  foreign 
bodies  into  faline  folutions,  have  alfo  much  in- 
fluence on  cryftallization.  The  firft  of  thefe 
circumftances  affeéls  the  figure  of  the  cryftals, 
and  produces  in  it  a very  great  variety  ; for 
this  reafon  threads,  or  little  flicks,  are  placed 
with  advantage  in  the  capfules,  in  which  the 
cryftallization  is  performed,  for  the  purpofe  of 
obtaining  regular  cryftals.  In  this  cafe  the 
cryftals  are  precipitated  on  the  threads,  and  as 
the  furface  on  which  they  repofe  has  very  little 
extent,  they  have  commonly  the  greateft  re- 
gularity of  figure,  while  in  attaching  them- 
felves  to  the  oblique,  irregular,  uneven  fides  of 
the  earthen  pans,  or  other  veffels  commonly 
employed  for  this  ufe,  they  are  more  or  lefs 
truncated  and  irregular. 

The  plunging  of  foreign  bodies  into  faline 
folutions,  has  frequently  another  advantage; 
they  determine  the  formation  of  the  cryftals, 
which  would  have  been  much  flower  without 
their  prefence.  Thus  a bit  of  wood,  or  a ftone, 
thrown  into  a brine  fpring,  becomes  a bafe,  on 
which  the  water  depofits  cryftals  of  muriate  of 

foda. 
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foda.  It  is  from  obferving  this  phenomenon 
that  feme  chemifts  have  propofed  to  throw  a 
faline  cryftal  into  a folution  of  a fait,  which 
does  not  cryftallize  eafily;  and  many  have  af- 
ter ted  that  this  practice  favoured  the  produc- 
tion of  cry (tals  of  faits  very  difficult  to  be  ob- 
tained in  a regular  form.  Thefe  are  the  princi- 
pal caufes  which  influence  cryftallization,  but 
no  doubt  there  are  others,  which  future  obfer- 
vation  will  make  known  to  chemifts. 

20.  The  feparation  of  a fait  from  the  water 
which  kept  it  in  a ftate  of  folution  cannot  be 
effected  in  a regular  manner,  without  a part  of 
this  fluid  being  retained  by  the  fait.  We  may 
convince  ourfelves  of  this,  by  taking  a fait  re- 
duced to  powder  by  means  of  heat,  as  calcined 
fulphate  of  alumine,  or  borate  of  foda,  or  dried 
fulphate  of  foda,  diffolving  it  in  water,  and 
cryflallizing  it.  By  this  operation  we  ihall 
find  the  fait  augmented,  and  in  feme  cafes  to 
double  its  quantity;  that  is  to  fay,  one  part  of 
fait  thus  treated,  will  give  two  parts  of  eryftals. 
Chemifts  have  concluded  from  this  phenome- 
non, that  a fait  well  cryftallized,  contains  more 
water  than  the  fame  felt  deprived  of  its  form  by 
the  action  of  air  or  fire:  and  they  have  called 
this  water,  which  is  foreign  to  its  e lienee  as  a 
fait,  but  neceffary  to  its  cryftalline  form,  the 
water  of  cryft allizatiou,  becaufe  it  is  in  faét 
one  of  the  elements  of  their  eryftals;  for  when 
they  are  deprived  of  this  water,  they  lofe  both 
their  tranfparency  and  their  regular  figure. 

2 Different 
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Different  faits  contain  a greater  or  fm aller 
quantity  of  thier  water  of  cryftallization.  There 
are  fome  which  contain  half  their  weight,  as 
fulphate  of  foda,  carbonate  of  foda,  and  the  tri- 
ple fulphate  of  alumine  : others  have  but  a 
fmall  portion,  as  nitre,  muriate  of  foda,  See. 
This  relative  quantity  of  water  of  cryftalliza- 
tion, has  not  yet  been  determined  with  accu- 
racy in  all  the  very  cryftallizabie  faits.  It  may 
be  extricated  from  faits  without  any  way  alter- 
ing their  intrinfic  nature;  and  it  is  itfelf  per- 
fectly pure,  and  fimilar  to  diftilled  water. 

21.  As  by  what  has  hitherto  been  laid  on 
the  cryftallization  of  faits,  it  is  proved,  that 
the  different  faline  fubftances  are  not  cryftal- 
lized  by  the  fame  proceffes,  and  follow  differ- 
ent laws  in  the  formation  of  their  cryftals,  it  is 
clear,  that  we  may  avail  ourfelves  of  this  cir- 
cumftance  to  effect  their  reparation.  Thus  a 
fait  cryftallizabie  by  refrigeration,  may  be  ol> 
tained  very  accurately  feparated  from  another 
fait,  which  is  capable  of  being  cryftallized  on- 
ly by  continued  evaporation;  as  is  done  with 
the  waters  of  Lorraine,  which  contain  muriate 
and  fulphate  of  foda.  Notwithstanding  this  it 
frequently  happens,  that  two  faits,  diffolved  in 
the  fame  water,  are  often  found  more  or  lefs 
mingled  together,  whatever  difference  these 
may  be  in  the  manner  in  which  they  cryftaft 
lize;  and  that  we  muft  have  recourfe  to  feveral 
fucceftive  folutions  and  cryftaiiizations,  to  ob- 
tain them  pure  and  unmixed.  This  obferva- 

tion 
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tion  is  ftill  more  important  with  regard  to  thole 
faits,  which  referable  each  other  in  their  laws 
of  cryftallization;  they  being  much  more  diffi- 
cult to  feparate  from  each  other,  particularly 
if  they  be  in  greater  number.  For  inftance,  if 
the  fame  water  contained  four  faits  equally 
cryftallizable  by  evaporation  and  refrigeration. 
It  would  be  impoffible  to  feparate  them  by  one 
or  two  fucceffive  cryftallizatio-ns,  and  the  pro-* 
cefs  mu  ft  be  repeated  a confiderable  number  of 
times,  to  enable  the  flight  fhades  of  difference 
that  exift  between  their  cryftallizabilities  to 
acl  : for  it  muft  be  remarked,  that,  though  two 
or  more  faits  are  equally  cryflallizable  by  refri- 
geration or  evaporation,  there  exilts  percepti- 
ble fhades  between  them,  which  modify,  as  we 
may  fay,  the  general  law;  without  which  they 
would  always  cryflallize  together,  and  we 
could  never  obtain  them  thoroughly  feparated; 
but  this  we  can  do,  even  with  the  faits  that 
moft  referable  each  other  in  cryftajlizability. 
There  are  only  a few,  which  make  an  exception 
to  this  general  rule,  becaufe  they  have  a partis 
cular  adherence  or  remarkable  affinity  for  each 
other;  fuch  are  in  general  the  faits  formed  by 
the  fame  acid,  and  at  the  fame  time  cryftalli-? 
zable  by  the  fame  procefs;  but  thefe  fmgular 
adhérences  of  faits  to  each  other  have  not  yet 
been  fufficiently  obferved,  though  it  is  a fnb- 
jeft  ftrongly  meriting  the  attention  of  che- 
mi  fis. 


In 
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22.  In  fine,  to  conclude  this  abridged  hif- 
tory  of  the  cryflallization  of  faits,  I fhall  add, 
that  there  is  another  method  of  obtaining  them 
in  cryftals.  This  is  by  precipitating  them 
from  their  folutions  by  a fubftance  which  has  a 
greater  affinity  than  they  have  for  water.  Al- 
cohol poured  into  a faline  folution  produces 
this  effect  with  mod  neutral  faits,  fuch  only  as 
are  foluble  in  this  liquid  being  to  be  excepted. 
The  fame  phenomenon  of  the  precipitation  of 
faline  cryftals,  takes  place  in  the  mixture  of 
fome  faits  of  very  different  folubility,  and 
even  fometimes  on  the  mixture  of  different  fa- 
line folutions.  In  general  cryftals  are  precipi- 
tated from  folutions  of  alkaline  faits  by  the 
lixivium  of  potafh,  or  cauftic  foda,  provided 
this  lixivium  be  fufficiently  concentrated, 


Section  IIL 

Of  the  Fufibility  of  Salts , or  the  Action  of 
Fire  on  thefe  Subfances . 

23.  THOUGH  the  title  of  this  divifion  in- 
dicates, that  it  treats  of  fufibility  we  muff 
comprehend  in  this  term  all  the  effefts,  which 
faits  are  capable  of  undergoing  from  the  action 
of  fiie.  In  this  adtion  there  is  a feries  of  phe- 
nomena different  from  each  other,  and  which 
are  frequently  independent  of  fufibility  ; be- 
fides,  the  fufion  which  faline  fubftauces  experi- 
ence, is  often  but  one  of  the  effedts,  that  pre- 
cede 
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cede  or  accompany  other  alterations,  produced 
by  the  accumulation  of  caloric  in  thofe  fub- 
ftances.  On  generalizing  the  whole  of  thefe 
alterations,  of  which  faits  are  fufceptible  by 
the  action  of  tire,  I find  they  may  be  reduced 
to  fix  kinds,  to  which  we  may  refer  all  faline 
fubftances:  1ft,  aqueous  fufion  : 2d,  igneous 
fufion  : 3d,  decrepitation  : 4th,  Ample  volatili- 
zation : 5th,  volatilization  with  alteration  : 
6th,  decompofition.  Let  us  take  a brief  view 
of  each  of  thefe  adtions,  and  tee  what  it  con- 
tains ufeful  to  be  known  with  refpect  to  the 
hiftory  of  faits. 

24.  By  aqueous  fufion  we  mean  that  lique- 
faction, which  is  owing  to  the  water  that  en- 
ters into  the  cryftallization  of  thefe  faits. 
When  this  water  is  abundant,  when  it  extends 
for  inftance  from  a third  to  half  the  weight  of 
the  fait,  and  the  fait  is  at  the  fame  time  very 
foluble,  on  heating  the  cryflals  of  the  fait, 
their  water  is  increafed  in  temperature,  dif- 
folves  them,  and  exhibits  a very  thick  faline 
liquor.  This  fufion  is  in  fadt  nothing  but  a 
hot  folution:  accordingly,  when  the  fait  that 
undergoes  it  is  fuffered  to  cool,  it  returns  to 
the  folid  and  even  cryftallized  ftate.  Likewife 
if  we  continue  to  heat  a fait  thus  fufed,  its 
folvent,  or  water  of  cryftallization  becomes  its 
water  of  folution,  is  volatilized,  quits  it,  and 
the  fait  dries.  This  effect  has  been  feen  in  the 
fulphates  of  foda  and  magnefia,  the  triple  fuh 
phate  of  alumine,  &c.  If  the  adtion  of  the  fire 
be  carried  fo  far  as  to  evaporate  all  the  water 
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of  cryftallization  by  continuing  to  heat  the  fait 
after  its  aqueous  fufion,  and  if  it  be  dried,  we 
are  then  faid  to  calcine  it.  Formerly  this  was 
called  burning  a fait;  and  fuch  was  the  mean» 
in  o’  of  burned  alum.  Thus  the  effect  of  the 
aqueous  fufion  is  a true  folution  in  boiling 
water. 

25.  By  the  term  igneous  fufion  we  indicate 
that  which  faits  experience  independently  of 
their  water  of  cryftallization,  whether  it  occur 
after  the  aqueous  fufion,  and  fucceed  to  it,  or 
whether  it  be  effeéted  without  this  fufion  pre- 
vioufly  taking  place.  The  firft  cafe  complete- 
ly ascertains  the  difference  that  exifts  betv/een 
the  two  fufions.  The  fécond  exifts  when  on 
keeping  the  fait  in  a ftate  of  fufion  we  per- 
ceive it  does  not  dry,  but  remains  conftantly 
fluid  It  is  fuppofed,  that  faits  fufceptible  of 
this  igneous  fufion,  without  the  aqueous  fix- 
fion  preceding  it,  contain  but  little  water  of 
cryftallization,  or  are  much  more  tenacious  of 
what  they  contain  than  the  former.  It  is  ob» 
vious,  that  not  being  fufceptible  of  lofing  it, 
or  of  being  dried,  we  cannot  fay  of  them,  that 
they  are  ealcinable.  There  are  faline  luftances 
of  this  kind  fo  fufible,  that  they  are  even  capa- 
ble of  ferving  as  fluxes.  The  phofphates  and 
borates  particularly  belong  to  this  clafs.  Others 
are  very  difficult  to  fufe  ; and  though  fome  are 
fo  to  fuch  a degree  that  they  were  formerly  be- 
lieved to  be  infufible,  we  are  at  prefent  per- 
fuaded  that  there  is  no  fait  endued  with  perfect 

infufibility, 
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infufibility,  or  the  fuiion  of  which  we  cannot 
accomplish  by  means  of  a fufficient  fire, 

%6.  I rank  decrepitation  among  the  pheno- 
mena of  which  faits  are  fufceptible  from  the 
aétion  of  fire,  becàufe  there  is  in  faét  a pretty 
great  number  in  which  it  takes  place.  The 
name  it  bears  is  derived  from  the  noife  made  by 
the  fait  when  expofed  to  a hidden  heat,  either 
by  throwing  it  on  burning  coals,  or  by  heating 
it  ftrongly  and  rapidly  in  a crucible.  This 
noife  is  owing  to  the  difperfion  of  the  feline 
molecules,  and  the  manner  of  their  ftriking  the 
air  with  which  they  are  thrown  : the  fplintery 
breaking  of  the  felt  is  occafioned  by  the  rapid 
volatilization  of  the  water,  not  fufficient  in 
quantity  to  produce  fufion,  which  flies  off  in 
the  ftate  of  vapour,  and  is  fuddenly  made  to 
occupy  a fpace  much  more  confiderable  than 
that  which  is  filled  before  between  the  feline 
molecule,  among  which  it  was  concealed.  It 
is  evident,  that  a felt  after  decrepitation,  or 
being  deprived  of  its  water  of  cryftallization,  is 
precifely  in  the  feme  ftate  as  one  that  has  been 
dried  after  aqueous  fufion.  This  phenomenon 
is  very  ftrikingly  exhibited  by  the  fulphates  of 
barites,  lime,  ftrontian,  and  pot-afh,  the  nitrates 
of  barite  and  ftrontian,  and  the  muriates  of 
pot-afh,  foda,  &c. 

27.  The  firnple  volatilization  of  a felt,  with* 
out  its  experiencing  any  intrinfic  change,  flip- 
pofes  an  attraction  between  its  component  parts 
too  ftrong  to  be  overcome  by  caloric  ; and  at 
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the  fame  time  a tendency  to  combine  with  it, 
which  enables  them  to  affume  the  gafeous  form 
without  feparating  from  one  another.  There 
are  very  few  faline  fubftances  which  poftefs 
thefe  two  properties;  and  though  it  might  be 
truly  fa  id,  that  fcarceiy  any  one  is  exempt  from 
Volatilization  at  a very  high  temperature,  there 
are  but  very  few  capable  of  rifing  in  the  hate  of 
vapour,  and  at  the  fame  time  preferving  the 
exacl  proportion  and  complete  adherence  of 
their  confti  tuent  parts.  The  muriate  and  car- 
bonate  of  ammonia  are  thofe  to  which  this 
fmple  volatility,  accompanied  with  their  pre- 
fervation  and  integrity  in  the  moft  ftriking  de* 
gree,  is  commonly  attributed.  Yet  feveral 
chemifts  have  remarked,  that,  on  fubliming 
either  of  them,  an  ammoniacal  fmcll  exhaled, 
which  appeared  to  indicate  a partial  decom- 
pofition  of  thefe  two  ammoniacal  faits. 

28.  It  is  in  fact  much  more  common  for  the 
aétion  of  fire  on  volatile  faline  fubftances,  and 
more  particularly  on  the  ammoniacal  faits,  fince 
it  is  among  thefe  we  find  the  moft  volatile,  and 
perhaps,  the  only  ones  that  are  completely  fot 
not  to  confine  itfelf  to  their  fimple  fublimation, 
or  at  leaft  at  the  moment  when  it  effects  this,  it 
begins  to  diminifii  the  attraélion  of  their  prin- 
ciples, and  occafion  their  difunion.  This  takes 
place  when  the  ammonia  is  united  to  an  acid 
more  fixed  and  lefs  decompofable  than  itfelf 
and  then  the  fait  fublimed  is  found  to  have  an 
excels  of  acid,  or  to  be  truly  acidulous.  Thus 
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it  is  with  the  ammoniacal  fulphate  in  particu- 
lar ; and  perhaps  the  muriate  of  ammonia  it- 
felf  is  nearly  to  be  claffed  with  it,  as  it  appears 
to  undergo  an  alteration  fomewhat  analogous 
from  the  action  of  fire. 

29.  Many  faits  experience  a decompofition 
more  or  lefs  complete  from  the  aétion  of  caloric 
accumulated  in  greater  or  fmailer  quantity.  On 
comparing  every  thing  that  occurs  in  this  fpe- 
cies  of  action  to  all  the  Inline  fubftances,  we 
know,  we  find  four  kinds  of  very  diftinét 
decompofition,  to  which  the  effects  produced  on 
thefe  matters  by  fire,  may  be  referred. 

a.  Sometimes  the  acid  flies  off,  and  quits  the 
faline  compound,  fo  as  to  be  capable  of  being 
collected  in  a receiver,  and  to  leave  the  bafe  un- 
combined. For  this  it  is  requifite,  that  the  acid 
on  the  one  hand  be  volatile,  and  not  decompo- 
fable  by  heat  ; and  befides,  that  its  attrabtion  for 
the  bafe  be  fufficiently  weak  to  yield  to  the  ac- 
tion of  fire.  Thus  it  is  with  the  fulphate, 
muriate,  and  carbonate  of  zircone,  the  muriates 
of  magnefia,  zircone,  and  alumine,  the  car- 
bonates of  lime,  magnefia,  glucine,  zircone, 
and  even  thofe  of  lime  and  foda. 

b.  Some  faits  are  decompofed  by  fire,  in  a 
mode  the  reverie  of  the  preceding.  It  is  the 
bafe  which  is  difengaged  from  the  acids,  becaufe 
it  is  volatile,  and  adheres  feebly  to  them.  To 
this  kind  of  decompofition,  we  mu  ft  refer  what 
takes  place  with  fuch  of  the  ammoniacal  faits 
as  part  with  their  ammonia,  and  leave  their  acid 

bare 
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bare  when  expofed  to  a high  temperature.  Such, 
among  others,  are  the  phofphate  and  the  borate 
of  ammonia.  This  it  is  obvious,  goes  further 
than  partial  difengagement,  and  the  formation 
of  an  acidulé. 

c.  There  are  faits  fufceptible  of  a more 
thorough  alteration  by  the  adlion  of  fire,  be- 
caufe  their  acid  is  capable  of  being  decompofed 
by  it,  and  reduced  wholly,  or  in  part  to  its  ele- 
ments. Such  are  all  the  nitrates,  fuper-oxigenated 
muriates,  fulphites,  and  phofphites.  The  fir  ft, 
more  or  lefs  ftrongly  heated,  give  out,  as  already 
has  been  feen,  oxigen  gas  and  azote  gas,  and 
are  thus  reduced  to  their  pure  bafes.  The  fé- 
cond lofe  their  oxigen,  and  again  become  mu- 
riates. Thofe  of  the  third  and  fourth  kinds  lofe 
the  fulphur  or  phofphorus  which  they  contain 
in  excefs,  and  thus  return  to  the  ftate  of  ful- 
phares  or  phofphates. 

d . Laftlv,  there  are  fome  which  are  ft  ill  more 

intimately  and  completely  altered  by  the  action 
of  caloric  than  the  preceding,  both  their  acid 
and  their  bafe  being  reciprocally  decompofed 
at  the  fame  time.  Thefe  are,  in  fact,  much 
more  rare,  for  we  know  fcarcely  any  one  of 
this  kind,  except  the  ammoniacal  nitrate  : but 
there  is  reafon  to  believe,  that  by  ftudying  more 
carefully  the  different  faline  fubftances  hitherto 
little  known,  feveral  fpeci.es  will  fome  day  be 
found  to  belong  to  this  order  of  igneous  altera- 
tion. ' 1 
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DELIQUESCE* 


Section  IV. 

Of  the  Action  of  Air  on  Salts. 

/ • * 

SO.  ALL  cryftallized  faits  expofed  to  the  air 
are  not  altered  in  the  fame  manner.  There  are 
fome  which  experience  no  perceptible  change  r 
but  feveral,  more  or  lets  readily,  lofe  their  tranf- 

•l/  J 

parency  and  figure  ; and  of  thefe,  fome  gra- 
dually diffolve  with  an  addition  of  weight,  others’ 
lofe  a portion  of  their  fubftance  and  become 
pulverulent.  The  firfl  of  thefe  alterations  has 
received  the  name  of  deliquefcence  ; the  fécond, 

that  of  efflorefcence. 

\ 

31.  One  of  thefe  phenomena  has  been  called 
deliquefcence,  becaufe  the  faline  fubftance  that 
exhibits  it,  becomes  liquid.  It  was  alfo  laid 
formerly,  that  a fait  deli quefced,  or  melted  per 
deUquium,  when  it  was  thus  diffolved  by  the 
contact  of  air.  The  word  défaillance  (fainting) 
was  thus  fynonimous  with  deliquefcence  r but 
this  expreffion  has  grown  obfolete,  and  it  is 
fcarcely  ever  found,  at  prefent,  in  chemical 
books.  This  alteration  is  produced  by  the  falt’s* 
attracting  the  humidity  contained  in  the  air, 
and  I have  thought  proper  to  eonfider  it  as  the 
effect  of  a true  elective  attraction,  which  is 
ftronger  between  the  fait  and  the  water,  than 
between  the  water  and  the  air  of  the  atmofphere. 
Deliquefcence  is  not  the  fame  in  all  faits,  either 
with  refpeét  to  the  rapidity  of  its  taking  place, 

or 
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or  the  degree  of  faturation  to  which  it  is 
limited.  There  are  fame,  as  the  nitrates  and 
muriates  of  lime  and  magnefia,  which  attract 
the  water  from  the  air,  and  dry  it  as  we  may 
fay,  with  very  confklerable  energy,  by  abforbing 
a quantity  of  that  fluid  greater  than  their  own 
weight,  Some  others  alfo  are  very  deli  que  (cent* 
but  do  not  attract  the  humidity  of  the  air  with 
equal  promptnefs  in  fo  large  a quantity  : and 
laftly,  there  are  others,  which  only  acquire  a 
perceptible  moifture,  and  do  not  completely 
diffiolve,  as  the  nitrate  of  foda,  muriate  of  pot- 
affi,  ammoniacal  fulphate,  &C. 

3Q.  Efflorefcence  has  been  fo  called,  becaufe 
the  faits  fulceptible  of  it,  appear  to  become  co- 
vered with  little  white  filaments,  fimilar  to  the 
fublimed  lubftances,  known  in  chemiftry  by  the 
name  o ï flowers.  This  property  is  the  reverfe 
of  deliquefcence  : in  the  latter,  the  faline  cryf- 
tals deeompqfe  the  humid  atmofphere,  becaufe 
they  have  a ftronger  elebtibe  attraéiiou  than  the 
air  of  the  atmofphere  has  for  water  : in  effloref- 
cence, on  the  contrary,  it  is  the  atmofphere  that 
decompofcs  the  faline  cryftals,  becaufe  the  air 
has  a greater  affinity  for  water  than  the  faits 
that  form  the  cryftals.  It  is  their  water  of 
cryftallization,  therefore,  which  is  taken  from 
them  by  efflorefcence  ; and  this  is  the  reafon  why 
faits  when  they  effiorefee  lofe  their  tranfparency, 
their  figure,  and  part  of  their  mafs.  It  is  ef- 
fential  to  obferve,  that  all  efflorefeent  fiiline 
cryftals  undersro  an  alteration  from  the  adlion  of 
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the  air,  fimilar  to  what  is  produced  in  them  by 
heat  : it  is  a fort  of  flow  and  cold  calcination 
that  decompofes  the  cryftallized  faits,  and  fe- 
parates  from  them  the  water,  to  which  they  owed 
their  cryftalline  forms,  as  well  as  all  the  proper» 
ties  that  diftinguiflied  them  as  faline  cry  fiais. 
Accordingly,  a fait  completely  effiorefced,  ex- 
periences precifely  the  fame  lofs  of  weight  in 
this  procefs,  as  when  it  is  dried  by  the  adlion  of 
fire.  It  is  to  be  remarked  alfo,  that  the  effloref* 
cent  faits  belong  to  the  clafs  of  the  inoft  folu- 
ble,  and  of  tliofe  which  cryftallize  by  the  re» 
frigeration  of  their  folutions, 

33.  As  with  deliquefcence,  fo  with  effloref- 
cen ce,  it  is  not  the  fame  with  refpeét  to  all  the 
neutral  faits  in  which  it  is  obferved.  There  are 
fome,  as  the  fulphate  and  carbonate  of  foda, 
which  efflorefce  fpeedily,  and  to  the  very  laft 
cryftalline  particle,  fo  that  they  are  reduced  to 
a very  fine  white  powder.  As  thefe  have  loft; 
more  than  half  their  weight  by  this  decompofi- 
tion  of  their  cryftals,  we  may  thence  conclude, 
that  it  is  from  the  great  quantity  of  water  enter- 
ing into  their  cryftallization,  they  experience 
an  efflorefcence  fo  complete  : and  in  faéi,  the 
faits  which  efflorefce  but  very  little,  as  borax, 
alum,  and  fulphate  of  magnefia,  do  not  contain 
fo  large  a quantity  of  this  fluid  in  their  cryftals. 
If  the  efflorefcence  depend  on  a ftronger  elec- 
tive attradion  between  the  air  and  the  water, 
than  between  the  water  and  the  fait,  this  phe- 
nomenon will  take  place  in  a more  fpeedy  and 
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(hiking  manner  when  the  atmofphere  is  very 
dry  : and  this  agrees  precifely  with  observation, 
while  air  loaded  with  moifture  has  not  the  fame 
&<Tion  on  the  effiorefcent  faits,  but  leaves  them 
unattached.  This  affertion  may  be  further  con- 
firmed by  pouring  a final!  quantity  of  water  on 
faline  cryftals  fulceptible  of  efflorefcence  : for 
this  being  done,  the  atmofphere  takes  up  this 
water,  and  faturating  itfelf  with  it  does  not  at- 
tract that  which  enters  into  the  conftitution  of 
the  cryftals,  and  thefe  remain  unaltered;  but  if 
we  do  not  take  care  to  renew  the  water,  the  air 
will  then  a<5t  on  the  cryftallized  fait,  and  deftroy 
its  cryftallization.  This  phenomenon  is  daily 
obferved  in  pharmacy,  and  the  venders  of  drugs 
take  care  to  moiften  the  cryftals  of  fulphate  of 
foda  with  a fmall  quantity  of  water,  in  order  to 
preferve  their  beauty  and  integrity. 


Section  V. 

Of  the  Solubility  of  Salts  or  their  Relation  ' to 

J Fa  ter . 

34.  THE  folution  of  faits  in  water,  or  the  man- 
ner in  which  thefe  bodies  diftolve  in  this  liquid, 
the  relative  quantity  they  require  to  diftolve 
them,  and  the  phenomena  which  take  place  dur- 
ing their  folution,  defervetlie  moft  ferions  atten- 
tion of  chemifts,  and  this  has  been  paid  them  ; 

for 
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for  they  are  among  the  things  that  have  been 
moll  ftudied,  and  obferved  with  the  greatefl 
care  and  accuracy  in  our  laboratories.  As  it  is 

%J 

effected,  that  is  to  fay,  as  faits  dilfolve  and  be- 
come liquid  without  movement,  without  agita- 
tion, and  without  bubbles  ; while  there  are  many 
bodies,  which,  while  they  lhare  the  liquidity 
of  acids,  &c.  excite  much  movement,  and  oc- 
cafion  the  extrication  of  many  bubbles  of  elal- 
tic  fluids  in  what  is  called  eflervefcence  ; fome 
chemifts  have  propofed  to  make  a d lit  met  ion 
between  thefe  two  diffolutions,  and  to  call  the 
firfl,  that  of  faline  fubftances,  which  is  in  fad!, 
only  a feparation  of  the  molecules  effected  by 
water,  fo hi  lion,  the  other  di  fjolu  tion . But  the 
difference  between  thefe  two  expreilions,  which 
is  little  perceptible,  has  not  been  admitted  by 
the  majority  of  chemifts.  It  is  important,  how- 
ever, to  obferve  here,  that  the  difference  be- 
tween the  two  phenomena  confifts  in  this,  that 
a fait  diffolving  in  water  does  not  change  its 
nature  any  more  than  the  water  itfelf,  but  when 
a metal  is  diffolved  in  an  acid,  the  nature  of 
both  thefe  fubftances  is  changed  before  they 
unite, 

$ \ ' ▼ _ \ 

35.  Though  there  is  no  real  change  of  nature 

between  the  faits,  and  the  water  that  unite  in 
diffolution,  this  effect  mult  not  be  confidercd 
as  a phenomenon  limply  phyfical,  as  a mere 
’ mechanical  divifion  of  parts..  There  is  an  inti- 
mate penetration  of  the  molecules  ; their  rela- 
tions of  diftance  and  attraction  are  at  once 
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modified  ; 
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modified  ; they  lofe  or  abforb  caloric  ; moft  fre- 
quently this  principle  is  evolved,  and  the  den- 
iity  of  the  fubftances  augments,  or  becomes 
greater  than  the  mean  that  fhoukl  refult  from 
the  two  known  denfities.  There  is  befides  a 
chemical  attraction  between  the  molecules  of 
the  fait,  and  the  molecules  of  the  water  : 
fince  they  can  be  feparated  only  by  chemical 
means  ; fince  a ftronger  attraction  of  fome  other 

7 u 

body  for  water  as  alcohol,  See.  feparates  them; 
and  fince  all  the  modifications  of  adliefion, 
which  can  take  place  between  the  faline  parti- 
cles, and  the  particles  of  water,  are  the  caufes 
of  many  other  modifications  in  the  forms  which 
the  faits  are  capable  of  affuming  ; for  this  is 
frequently  the  fource  of  the  varieties  of  figure 
obferved  in  faline  cry  flats,  owing  to  varied 
decrements  on  the  edges  and  at  the  angles,  and 
to  an  arrangement  of  their  molecules  manifeftly 
dependent  on  attraction. 

36.  It  has  been  feen  in  the  detailed  account 
of  the  fpecies  of  faits,  that  each  poffeffes  a de- 
terminate degree  of  folubility;  that  is  to  fay, 
each  requires  a different  quantity  of  water  for 
its  liquefaction  or  folution.  It  has  been  feen 
likewife,  that  this  degree  of  folubility  varies  ac- 
cording to  the  temperature  of  the  water,  aug- 
menting in  general  with  itsincrcafe.  This  pro- 
portion between  the  fait  and  the  water  has 
already  been  determined  for  a pretty  confidera- 
ble  number  of  faline  fubftances:  but  the  talk 
is  far  from  being  completed,  and  we  may  affirm, 

that 
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that  the  folubility  of  one  third  of  the  faits  fabri- 
cated in  our  laboratories  is  not  yet  accurately 
known.  The  nature  of  the  inquiries  for  obtain- 
ing this  knowledge  is  Ample,  and  fufficiently 
eafy  ; yet,  there  are  a number  of  folubilities 
which  have  been  eftimated  imperfectly,  or  not 
at  all.  In  the  purfuit  of  this  talk,  it  will  not  be 
lefs  important  to  determine  the  change  of  tem- 
perature, or  difengagement  of  caloric,  which 
takes  place  in  every  folution,  as  well  as  the  fpe- 
cific  gravity  imparted  to  the  water  by  different 
quantities  of  the  fame  fait.  Tables  of  thefe  dif- 
ferent hates  fliQuld  be  made  out,  which  would 
be  of  great  utility  both  to  the  chemift  and  to  the 
manufacturer. 

37.  On  comparing  the  principal  degrees  of  fo- 
lubility known  in  faits,  it  may  be  remarked,  that 
fome  not  diffolving  in  feveral  thoufand  times 
their  weight  of  water,  are  commonly  confidered 
as  infallible  : that  others,  requiring  feveral  hun- 
dred times  their  weight  of  water,  are  called  diffi- 
cult to  diffolve,  or  fparingly  foluble  ; that  many 
diffolving  in  twenty,  thirty,  or  forty  times  their 
weight,  are  termed  moderately  foluble  ; that 
a pretty  confiderable  number,  demanding  only 
from  four  to  fix  times  their  weight  of  water, 
are  eery  foluble  ; and  the  mo  ft  foluble  will  dif- 
folve in  an  equal  weight,  or  lefs,  or  even  in  half 
their  weight  of  water.  All  thefe  denominations, 
and  the  phenomena  they  reprefent,  apply  in 
general  to  water  at  the  mean  temperature  of  our 

, climates  ; 
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climates;  that  is  to  fay  12,5  degrees  of  the 
centioTade  thermometer. 

O 

38.  For  faits  that  are.  more  foluble  in  hot 
water  than  in  cold  the  fame  general  feries  of 
folubility,  varying  in  proportion  to  the  heat 
of  the  water,  may  be  adopted.  There  are  fome 
in  which  the  difference  is  fcarcely  perceptible  : 
there  are  others  in  which  it  increafes  in  a very 
rapid  ratio  ; in  which  it  is  double,  for  inftance  : 
and  laftly,  there  are  fome  which  are  incompara- 
bly more  foluble  in  hot  water  than  in  cold,  fo 
that  the  proportion  between  the  extreme  of  their 
folubility  in  hot  water,  and  their  folubility  in 
cold,  is  as  fix  to  one.  There  can  be  no  doubt, 
that  experiments  made  with  precision  on  a great 
number  of  thefe  differences,  which  are  not 
known,  would  be  of  real  utility  to  the  fcience, 
and  lead  us  to  truths,  of  which  we  can  yet  form 
no  fufpicion. 


Article  XIV. 

A Table  of  Salts  arranged  according  to  their 
Affinities,  and  diftinguijhed  by  fpecific 

Characters. 

1.  However  methodical  I have  endeavoured 
to  render  the  hiftory  of  faits,  the  clue  that  has 
guided  me  in  their  clalfifi cation  and  arrange- 
ment may  have  been  loft  amid  the  long  details 

of 


122  ARRANGEMENT  AND  CHARACTERS 

of  which  that  hiftory  confifts.  To  render  this 
method  more  diftinci  and  ftrikinp*  which  I con- 
fider  as  the  only  mode  of  fludying  in  future, 
and  of  retaining  in  memory  the  properties  of 
faline  fub fiances,  fo  numerous  at  prefen  t,  and 
which  will  become  ftill  more  fo,  1 think  it  ne- 
Cellar  y to  retrace  their  fyftematical  arrangement 
on  a fmaller  fcale,  and  to  annex  to  each  parti- 
cular fpecies  fome  of  the  properties,  which  may 
lerve  to  diftingnifh  it  from  all  others.  It  is  an 
attempt  at  the  method  and  descriptions  of 
Linné,  applied  to  one  of  the  parts  of  chemiftry 
which  appears  in  truth  moft  fufceptible  of  it, 
and  to  which  it  is  at  the  fame  time  moft  necef- 
fary. 

muft  be  remarked,  in  order  to  form  a 
juft  conception  of  the  following  details,  that  I 
have  taken,  as  generic  charaéters  only,  one  or 
two  of  the  moft  ftriking  and  diftincf  properties  ; 
tliat  this  property,  or  thefe  properties,  re- 
curring in  all  the  fpecies  of  the  genus,  it  muft 
not  be  forgotten,  that  they  may  become  fpecific 
or  cliftingu ilhing  characters,  with  regard  to  the 
fpecies  of  another  genus  ; that  thofe  which  find 
a place  in  the  defcription  of  each  fpecies,  ferve 
only  in  ftrictnefs  to  diftinguifli  the  fpecies  of  the 
genus  from  each  other,  the  preliminary  idea  of 
the  generic  charafter  being  always  underftood  ; 
that  it  is  on  this  account  the  fpecies  which  cor- 
refpond  from  the  identity  of  their  bafes  in  the 
d iffe lent  genera,  have  analogous  characters, 
taken  from  the  properties  of  thefe  bafes,  which, 
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in  fuch  cafes,  cannot  diftinguifh  thefe  fpecics 
from  each  other,  but  by  the  help  of  their  generic 
characters.  It  is  very  rare  for  a fpecies  to  ex* 
hibita  chemical  property,  which  belongsexclu- 
lively  to  itfelf. 

3.  On  this  occafion,  I fhall  obferve,  that  the 
Linnean  method  of  defcription,  fo  ufeful  to  the 
ftudy  of  natural  hiftory,  by  its  precifion,  clear- 
nefs,  and  the  ftriking  and  decided  character's  it 
exhibits,  when  well  executed,  is  of  fuch  impor- 
tance in  its  application  to  chemiftry,  that  this 
fcience  mutt  expect  from  it,  a very  deferable 
improvement  in  its  ftudy.  Some  modern  au- 
thors have  already  attempted  this  Linnean  lan- 
guage, and  its  laconic  ltyle  of  defcription,  in 
anatomy  : but  no  chemift  has  yet  made  a fimilar 
effay,  either  in  the  theoretical  or  pradtical  de- 
partment of  chemical  fcience.  What  I am 
going  to  offer  here,  may  give  an  idea  of  the  ad- 
vantages which  we  may  reafonably  expect  from 
this  mode  of  deferibing  the  properties,  that 
depend  on  the  nature  and  intimate  attractions 
$>f  the  principles  of  bodies. 


Genus  I, 

Sulphates. 

Generic  characters.  Affording  fulphurets, 
when  heated  red-hot  with  charcoal;  copioufly 
précipitable  by  the  folution  of  barites. 

4 


Species 
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Species  L 
Sulphate  of  Barites * 

Specific  Characters . Very  heavy,  infipid* 
infoluble  ; fi  ’equent  in  the  native  ftate  ; in- 
decompofabie  by  the  acids  and  by  the  fimple 
alkalis  ; the  inoft  permanent  of  faits  ; pom 
fonoiis. 


Species  II. 

Sulphate  of  Pot-ajh . 

Specific  Characters.  Bitter,  foluble,  afford- 
ing nitrate  of  pot-afli  with  nitric  acid,  and 
fulphate  of  lime  with  the  calcareous  nitrate 
and  muriate;  purgative;  refembling  porcelain 
after  its  fufion. 


» i 

Species  III. 

Acid  Sulphate  of  Pot- A flu 

Specific  Characters.  Sour,  very  fuhble,  part- 
ing with  its  acid  on  expofure  to  a ftrong  fire. 


o 


Species 


DESCRIPTIVE  TABLE  OP  SALTS,  lg| 


Species  IV, 

Sulphate  of  Soda . 

Specific  Characters.  A cool  and  bitter  tafte  ; 
efflorefeing  in  the  air  ; not  précipitable  either 
by  ammonia  or  lime  ; an  atténuant  purga- 
tive. 


Species  V, 

Sulphate  of  Strontian. 

Specific  Characters.  Heavy,  infipid,  infolu- 
ble  ; frequently  foffile  with  fulphate  of  barites; 
differing  from  the  latter  by  the  purple  colour 
it  imparts  to  flame  before  the  blow-pipe,  by 
being  decompofable  by  the  fixed  alkalis,  and 
by  not  being  poifonous. 


Species  VI, 

Sulphate  of  Lime . 

Specific  Characters.  Infipid  ; frequent  in  the 
earth,  and  in  waters,  which  it  renders  hard  ; well 
eryftallized  by  nature  ; little  foluble  ; précipi- 
table by  the  oxalic  acid  and  by  barites  ; form- 
ing plafier  by  calcination. 
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Species  VII. 

Sulphate  of  Ammoniac . 

t 

Specific  Characters . Acrid,  bitter,  cryftab 
lizable,  volatile  ; rendered  acidulous  by  fire  ; 
giving  out  ammonia  with  lime. 


Species  VIII. 

Sulphate  of  Magnefict. 

Specific  Characters . Very  bitter,  very  cry f- 
tàllizable  ; précipitable  by  lime,  partly  lb  by 
ammonia,  and  not  at  all  by  the  carbonates  of 
pot-alh  and  ammonia  ; purgative. 


Species  IX. 

A mmoniaco-Magnejlan  S ulphate . 

, -r 

Specific  Characters.  Lets  foluble  than 
the  two  preceding  fpecies  ; cryftallizing  more 
quickly;  yielding  by  means  of  the  fixed  al- 
kalis, a magneüan  precipitate  and  volatilized 
ammonia. 

) . • ■ 


Species 
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Species  X. 

Sulphate  of  G Indue. 

Specific  Characters.  Sweetifh  and  fac cha- 
rme ; précipitable  by  barites,  and  by  all  the 
alkalis,  an  excels  of  which  re-diflblves  the 
precipitate  ; the  precipitate  very  foluble  in  car- 
bonate of  ammonia. 


Species  XL 

\ 

> 

Sulphate  of  Alumine , Saturated  or  Acid . 

Specific  Characters.  Styptic  to  the  tafte  ; not 
cryftallizable,  forming  a jelly  ; précipitable  by 
potalh  and  foda,  an  excels  of  which  re-dift 
folves  the  earth. 


Species  XII. 

Acid  Sulphate  of  Alumine  and  Pot-ajh. 

Specific  Characters . Styptic  to  the  tafte  ; of 
an  octahedral  figure  ; yielding  pyrophorus  when 
calcined  with  vegetable  matter  ; aftringent. 
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Species  XIII. 

Saturated  triple  Sulphate  of  Alumine . 

Specific  Characters . Infoluble,  infipid,  earthy, 
or  cryftallized  in  cubes  ; exhibiting  traces  of 
pot-afh  and  ammonia  like  the  preceding,  but 
not  yielding  pyrophorus. 


Species  XIV. 

Sulphate  of  Zircone. 

Specif  c Characters.  Pulverulent,  or  in  final! 
needles  ; friable,  infipid,  decompofable  by  the 
heat  of  boiling  water  which  precipitates  its. 
bafe  ; infoluble  except  by  the  aid  of  the  ful- 
phuric  acid. 


Genus  II. 

Sulphites. 

Generic  Characters.  Yielding  fulphur,  and 
becoming  fulphates  in  the  fire  ; exhaling  the 
fmell  of  fulphur  with  efflorefcence  and  fpark-: 
ling,  burning  by  the  contact  of  fulphuric,  ni- 
tric, muriatic  acids,  &c.  ; changing  into  ful- 
phates 
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phates  by  long  expofure  to  the  air  when  they 
are  dry,  and  very  quickly  when  in  a ftate  of 
folution. 


Species  XV. 

Sulphite  of  Barites. 

Specific  Characters . Pulverulent,  needled  or 
tetrahedral;  very  heavy;  little  fapid  ; infoluble, 
except  in  an  excefs  of  fulphureous  acid. 


Species  XVL 
Sulphite  of  Lune . 

Specific  Characters . Pulverulent,  or  in  hexa- 
hedral  prifms  with  pyramids  of  fix  very  long 
faces  ; little  fapid  ; permanent  a long  time  in 
the  air  in  its  dry  form  ; little  foluble,  lefs  fo 
than  the  fulphate  of  lime. 


Species  XVIL 
Sulphite  of  Pot-afii. 

Specific  Characters . In  radiated  needles  or 
rhomboidal  laminæ  ; of  a pungqnt  fulphureous 
Vo L.  IV,  K ' tafte; 
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tafte;  decrepitating  in  the  fire;  efflorescent^ 
its  Solution  Speedily  absorbing  oxigen  gas,  and 
forming  a pellicle  of  fulphate  in  the  air  ; very 
Soluble  ; decomposing  the  Soluble  Sulphates, 


Species  XVIII. 

Sulphite  of  Seda . 

Specific  Characters,  PriSms  of  four  Sides,  with 
dihedral  Summits;  a cool,  Sulphureous  tafte; 
fufton  aqueous  ; effloreScent  or  Soluble  ; cryftab 
lizing  by  refrigeration  ; the  moft  loaded  with 
water  of  cryftallization. 


Species  XIX, 
Sulphite  of  Strontian . * 
Specific  Characters . U nknown. 


Species  XX, 


Sulphite  of  Ammonia , 


• Specific  Characters . Prifmatic 
pungent  tafte;  becoming  acid  by 


; a cool  and 
Sublimation 
deli  que- 
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deüquefcent  ; the  moft  fpeedily  changed  into 
fulphate  by  the  air. 


Species  XXL 
Sulphite  of  Magnefia. 

Specific  Characters.  In  the  form  of  flat- 
tened tetrahedra  ; foftening  into  a mucilage  in 
the  fire  ; fwelling  up  much  in  calcination,  lofe- 
ing  by  the  aéiion  of  fire  the  whole  of  its  fifb 
phureous  acid,  and  leaving  the  magnefia  pure. 


Species  XXIL 

A m moniaco - magnefian  Sulphite . 

Specific  Characters . Cryflallizahle  ; yielding 
by  fire  acid  fulphite  of  ammonia  fublimed,  and 
fulphureous  acid,  and  leaving  the  magnefia 
calcined. 

y 

Species  XXIII. 

Sulphite  of  G hi  cine. 

Specific  Characters . Unknown. 

K<2 


Species 
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Species  XXIV. 

Sulphite  of  Alumine . 

Specific  Characters.  A white  greafy  powder  ; 
crackling  with  water  ; little  foluble  even  in  an 
excefs  of  its  acid;  its  acid  folution  however 
yielding  in  the  air  a tenacious  and  duftile  pel* 
licle  of  fulphate. 


Species  XXV. 
Sulphite  of  Zircone . 

■V  “ I 

-J  ’ 

Specific  Characters*  Unknown. 


6.  Genus  III. 

Nitrates . 

Generic  Characters . Yielding  impure  oxi~ 
gen  gas  mingled  with  azote  by  the  adtion  of 
lire,  which  reduces  them  to  their  bafes  ; giv- 
ing out  a white  vapour  with  concentrated  fill- 
phuric  acid;  inflaming  all  combuftible  fub- 
fiances  in  a red  heat.  . , 


Species 
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Species  XXVI. 

Nitrate  of  Barites , 

« 

Specific  Characters.  Cryftallizable  in  oéta» 
hedra;  very  foluble;  the  only  fubftance  that 
yields  pure  barites  by  {iron g calcination  ; the 
only  nitrate  that  precipitates  abundantly  ànd 
forms  an  infoluble  fed! merit  with  fulphuric 
acid  ; poilbnous. 


Species  XXVII. 

Nitrate  o f Pot-afh. 

Specific  CharaSers.  Prifmatic  ; of  a cool 
tafte  ; unalterable  in  the  air  ; very  fufible  ; 
cooling  greatly  with  water  ; yielding  a faline 
and  cryftallized  precipitate  with  oxalic  acid. 


Species  XXVIII. 

Nitrate  of  Soda . 

Specific  Characters.  Rhomboidal  ; a little 
dehquelcent  in  the  air;  yielding  no  cryftallized 
precipitate  with  oxalic  acid. 


4 


Species 
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Species  XXIX. 

/ 

Nitrate  of  Strontian. 

Specific  Characters.  Cryftallizing  like  the  ni- 
trate of  barites  ; yielding  its  bafe  very  pure  by 
calcination  ; reddening  the  flame  of  the  blow- 
pipe, of  a wax  candle,  of  alcohol  ; précipita- 
ble by  fixed  alkalis  ; not  poifonous. 


Species  XXX. 

Nitrate  of  Lime. 

/ ' . ' 

Specific  Characters.  Very  deliquefcent  ; very 
acid;  précipitable  by  the  fulphuric  and  oxalic 
acids  ; decompofing  the  fulphates  of  pot-afii, 
ioda*  and  ammonia. 


Species  XXXI. 

Nitrate  of  Ammonia. 

Specific  Characters.  Acid,  bitter,  brilliant, 
fatin-like,  deliquefcent;  inflaming  alone  in  clofe 
veflels,  and  yielding  water  as  a produ<5t  with 
a portion  of  nitric  acid  not  decompofed. 

Species 


DESCRIPTIVE  TABLE  OF  SALTS.  135 


Species  XXXII. 

Nitrate  of  Magnefa . 

/ 

^ ' * a 

Specific  Characters.  Cryftallizing  difficultly; 
yielding  no  precipitate  with  faturated  carbo- 
nate of  pot-afh  ; fubfrding  fpeedily  in  tri])îe 
cryftals  from  its  folution  on  the  addition  of 
that  of  nitrate  of  ammonia. 

j 


Species  XXXIII. 

A m m o nia co- m agnefian  Nitrate , 

Specif  c Char  afters.  Very  cry  Hall  izable  ; pre- 
cipitating its  magnefia  by  fixed  alkali,  and  at 
the  fame  time  giving  out  ammonia. 


Species  XXXIV 
Nitrate  of  Glucine , 

Specific  Characters . Of  a fweetifh  and  fac- 
charine  tafte,  mixed  with  a little  roughnefs  ; 
précipitable  by  all  the  bafes,  except  alumine 
and  zircone;  forming  with  ammonia  a preci- 
pitate which  carbonate  of  ammonia  re-dif- 
folveSp 


Species 
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Species  XXXVe 
Nitrate  of  Alumine . 

Specific  Characters.  Not  cryftallizable  ; of 
a ftyptic  tafte  ; in  form  of  jelly  ; yielding  by 
ammonia  a precipitate  which  the  fixed  alkalis 
re-dilfolve. 


Species  XXXVI, 
Nitrate  of  Zircone . 
Specific  Characters . Unknown^ 


7.  Genus  IV. 

Nitrites . 

Generic  Characters . Obtained  by  heating  and 
half  decompofing  nitrates  by  fire  ; diffufing  an 
orange-coloured  vapour  of  nitrous  acid  when 
adled  on  by  fulphuric  acid,  or  even  by  nitric 
acid. 


Species 
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Species 

37.  Nitrite  of  barites. 

38»  Nitrite  of  pot-ajh . 

39»  Nitrite  of  foda . 

40.  Nitrite  ofjirontian . 
4L  Nitrite  of  lime. 

42.  Nitrite  of  Ammonia . 

43.  Nitrite  of  magnefa. 

44.  Ammoniaco-magnefan 
nitrite. 

45.  Nitrite  of  glucine. 

46.  Nitrite  of  alumine . 

47.  Nitrite  of  zircone , 


Too  little  known 
yet  as  fpecies  for  me 
to  attempt  to  give 
their  fpecific  charac- 
ters : but  it  is,  ob- 
vious, that,  to  de- 
termine the  particu- 
lar fpecies,  when  once 
The  genus  is  known, 
the  fimple  adtion  of 
fire,  which  will  leave 
the  bafe  difengaged 

O O 


and  pure,  is  fuffici- 
ent  for  this  invefti- 
gat  ion. 


8.  Genus  V. 

« 

Muriates . 


Generic  Characters.  Yielding,  when  adted 
on  by  concentrated  fulphuric  acid,  a white 
vapour  of  muriatic  acid,  which  is  difengaged 
with  crackling  and  effervefcence  ; yielding, 
when  adted  on  by  nitric  acid,  oxigenated  mu- 
riatic acid,  gas  ; the  moft  volatile  and  leaft  de- 
compofable  by  fire  of  all  the  faits. 

Species 
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Species  Xlviil 
Muriate  of  Barites . 

Specific  Characters * Yielding*  large  and  fine 
bevelled  cryftalline  tablets;  diffufinp*  a thick 
Vapour,  and  at  the  fame  time  forming  a heavy 
Und  Copious  precipitate  when  afted  on  by  ful- 
phnric  acid  ; extremely  atténuant  and  poi- 

foaous. 


Species  XL1X.  'a 
Muriate  of  Pot -A flu 

Specific  Characters , Of  a cubic  figure  ; of  a 
bitter  and  fait  tafte  ; forming  a cryftalline  pre- 
cipitate with  oxalic  acid  ; purgative  and  febri* 
fuge* 


SpECrns  L. 

Muriate  of  Soda, 

Specific  Characters . Of  a cubic  figure  ; of 
ân  agreeable  fait  tafte,  being  the  only  one  that 
affords  it  among  the  numerous  tribe  of  faits  ; 
decrepitating  in  the  fire  ; affording  no  preci- 
pitated 


* 
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pltated  cryftals  with  oxalic  acid  ; the  natural 
feafoning  of  food  both  to  man  and  to  feveral 
animals. 

* 


Species  LI. 

Muriate  of  Strontian . 

Specific  Characters.  In  figure  fimilar  to  the 
muriate  of  barites  ; differing  from  it  by  being 
précipitable  by  alkalis,  by  the  purple  colour  it 
imparts  to  flame,  and  by  not  being  poifonous. 


Species  LÏL 
Muriate  of  Lime . 

Specific  Characters.  Cryftallizable  in  a mafs, 
with  much  heat;  very  deli quefcent,  very  acrid; 
producing  much  cold  with  ice;  precipitated 
abundantly  by  the  fulphu.ric  and  oxalic  acids  ; 
clecompofmg  the  fulphates  of  pot-afh  and  foda 
by  neceffary  double  attractions;  very  atte* 
nuant,  very  purgative. 
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Species  LIII. 

Muriate  of  Ammonia . 

Specific  Characters.  Volatile,  fublimable;  giv- 
ing out  ammonia  in  vapour  with  barites,  ftron- 
tian,  lime,  pot-afh,  and  foda;  producing  much 
cold  with  water;  tonic,  atténuant,  ftimulant, 
febrifuge. 


Species  LIV. 

Muriate  of  Magnejia . 

Specific  Characters.  Cryftallizing  difficultly; 
not  précipitable  by  the  faturated  alkaline  car- 
bonates without  heat  ; yielding  with  ammonia 
a- precipitate  infoluble  in  the  cauftic  alkalis. 


Species  LV. 

\ 

si  m mon  iaco- Magnefan  Mu  mate . 

y 

Specific  CharaBers.  Very  cryftallizable  ; 
yielding  at  the  fame  time  a precipitate  info- 
luble by  the  fixed  alkalies,  and  a very  ftrong 
ammoniacal  vapour. 


Species 


DESCRIPTIVE  TAREE  OF  SALTS'.  14 1 


Species  LVh 
Muriate  of  Glucine . 

Specific  Characters . Of  a fweet,  faccharine, 
Hightly- aftringent  tafte  ; affording  with  the 
alkalis  a precipitate,  foluble  in  carbonate  of 
ammonia,  and  re-appearing  when  afted  on  by 
heat.. 


Species  LVIL 
Muriate  of  Alumine . 

Specific  CharaBers.  Not  cryftallizable;  ge- 
latinous ; of  an  auftere  tafte  ; decompofable  by 
a ftrong  fire  ; forming  a precipitate,  very  fo- 
luble in  an  excefs  of  fixed  alkali. 


Species  LVIIL 
Muriate  of  Zircone . 

Specific  CharaBers.  Of  a needled  form  ; of 
an  auftere  tafte  ; eafily  yielding  its  acid  by 
heat  ; deliquefeent  ; very  foluble  ; precipitat- 
ing with  the  fulphuric  and  phofphoric  acids  in 
fulphate  or  phofphate  of  zircone. 

. . Q?ECIES 
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Species  L1X. 

Muriate  of  Siler. 

Specific  Characters.  Permanent  only  in  the 
liquid  form,  and  in  a cold  temperature  ; de- 
compofable  by  heat,  which  precipitates  the 
filex  in  a white  powder  ; frequently  afluming 
the  form  of  jelly  by  cold. 


9-  Genus  YL 

9 . Super- oxigena ted  Muriates . 

Generic  Characters.  \ ielding*  very  pure  oxi- 
gen  gas  by  the  action  of  fire  and  returning*  ho 
the  Hate  of  muriates  ; the  firong  acids  expel 
their  fuper-oxigenated  muriatic  acid,  with  noife 
oi  explofion  ; inflaming  combuftible  fubfiances 
even  fpontaneoufly  and  with  fulguration. 


Species  LX. 

Super -oxigenated  Muriate  of  Barites » 
Specific  Characters.  Unknown. 


Species 
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Species  LX  I, 

Super ^oxygenated  Muriate  of  Pot-Ajh, 

Specific  Characters . In  figure  on  obtufe  rhonw 
boid  ; very  tranfparent  ; very  brittle  ; fparkling 
and  phofphorefcent  by  fridiion  ; ftrongly  im* 
flaming  lighted  charcoal  on  which  it  is  placed  ; 
leaving  muriate  of  pot-alb  after  being  aided  on 
by  fire. 


Species  LX IX 

Super -oxygenated  Muriate  of  Soda, 

Specific  Characters , Prifmafic  ; infianfing 
charcoal  lefs  than  the  preceding  ; left  fixed  | 
leaving  after  calcination  pure  muriate  of  fixla,. 


Species  LXIIL 

Super-oxxgenated  Muriate  of  Stronilan, 
Specific  Characters . Unknown 


% 
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Species  LXIV. 

' Super-oxigenated  Muriate  of  Lime. 

Specific  Characters . Sweetifii  ftyptic  ; little 
durable. 


Species  LXV. 

S uper-ox  ig  en  a ted  M uria  te  of  M agn  efa . 
Specific  Characters.  Unknown. 


Species  LX VI. 

Super-oxigenated  Muriate  of  Glucme . 
Specific  Characters . Unknown. 

Species  LX VI I. 

Super-oxigenated  Muriate  of  Alumine . 
Specific  Characters . Unknown. 


Species 
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Species  LX VII L 

Super-oxigenated  Muriate  of  Zircone. 
Specific  Charters.  Unknown 


10.  Genus  VI L 
Phofphates. 

Generic  Char  afters.  Not  yielding  phofpho- 
rus  when  heated  with  charcoal  ; fufible  into 
opaque  or  tranfparent  glalTes  ; phofphorefcent 
at  a high  temperaturate  ; foluble  in  nitric  acid 
without  efFervefcence  ; précipitable  from  this 
folution  by  lime-water. 


Species  LXIX. 

Phofphate  of  Barites . 

Specific  Characters . Little  foluble  ; pulvéru- 
lent; infipid.  v 


Vol.  IV. 


L 


Species 
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Species  LXX. 

Phofphate  of  Lime . 

Specific  Characters.  Infoluble,  inlipid  ; form- 
ing a fort  of  porcelain  with  a flrong  fire  ; exi fl- 
ing native  in  the  ftony,  cryftalline,  and  gem 
form  ; foluble  in  phofphoric  acid  ; converted 
into  the  ilate  of  an  acidulé  by  the  other  acids. 


Species  LXXL 

Acidulous  Phofphate  of  Lime . 

Specif  c Characters . Of  a four  tafle  ; in  the 
form  of  pearly  fcales  ; foluble;  not  decompof- 

able  by  the  acids. 


Species  LXXII. 

Phofphate  of  Strontian. 

Specific  Characters . Infoluble;  reddening  the 
flame  of  the  blow-pipe  ; decompofable  by  lime 

and  barites. 


Species 
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Species  LXXIXL 

Phofphate  of  Pot-Ajh. 

Specific  Char  a Sers.  Not  cryftallizable;  deli- 
quefcent;  affording  with  lime-water  a precipi- 
tate foluble  in  the  acids  without  effervefcence. 


Species  LXXIV. 

Phofphate  of  Soda . 

Specific  Characters,  Very  cryftallizable;  ef= 
florefcent  ; very  fuftble  by  the  blow-pipe  ; af- 
fording an  opaque  glafs  by  refrigeration  ; giv- 
the  fame  precipitate  with  lime-water  as  the  pre- 
ceding ; eafiiy  taking  an  excefs  of  foda;  pur- 
gative. 

Species  LXXV. 

Phofphate  of  Ammonia . 

Specific  Characters.  Cryftallizable;  decom- 
pofable  by  fire,  which  fufes  it  into  an  acid  and 
tranlparent  glafs  ; affording  phofphorus  with 
charcoal. 

L 3 


Species 
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Species  LXXVI. 

» V 

Phofphate  of  Soda  and  Ammonia . 

Specific  CharaEters . Exifting  in  the  animal 
fluids  ; very  cryftallizable  ; affording  with  lime 
an  infoluble  precipitate,  and  at  the  fame  time 
an  ammoniacal  vapour. 


Species  LXXVIL 
Phofphate  of  Magnefia . 

Specific  CharaEters.  Cryffallizable  ; of  a fweet- 
ifh  tafte;  little  foluble  ; uniting  with  ammonia 
into  a fpecies  of  triple  fait,  though  well  neu- 
tralized and  faturated  ; exifting  in  human  urine 


Species  LXXYIIL 
Ammoniaco-magnefian  Phofphate. 

Specific  CharaEters . Little  foluble  ; little  fa- 
pid  ; frequently  depofited  in  white  fparry  ftrata 
in  human  urinary  calculi  ; giving  out  an  am- 
moniacal vapour  and  magnefia  when  in  contaéï 
with  cauftiç  alkalis 


Species 
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Species  LXXIX. 

Phofphate  of  Glucine . 

Specific  CharàBèrs.  Sweetifli  ; yielding  with 
lime  a precipitate  foTuble  in  carbonate  ot  am* 
monia. 


Species  LXXX* 

Phofphate  of  Alumine . 

Specific  Characters ; Thick,  gelatinous;  yield- 
ing with  all  the  bafes  a precipitate  re-diffolvable 
by  cauftic  alkalis. 

ç ■ ■ * * ' .■  1 v r /.  * , r 

Species  LXXXI. 

Phofphate  of  Zircone . 

Specific  Characters . Unknown. 

* f ’ T v , ' ... . . •> 
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Species 
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Species.  LXXXII. 

Phofphate  of  Sileæ . 

Specif  c CharaBers.  Vitreous  ; infipid,  info- 
luble,  permanent,  refembiing  a gem  ; not  fo- 
luble  in  acids  till  it  has  beenfufed  in  four  times 
its  weight  of  alkali. 


II.  Genus  VIII. 

P ho/phi  tes. 

Generic  CharaBers.  Yielding  a phofphor- 
efcent  flame  when  heated  ; giving  out  a little 
phofphorus  in  a ft  r on  g fire,  and  thus  returning 
to  the  ft  ate  of  pholphates,  but  in  lefs  quantity 
than  before. 


Species  LXXXIII. 

Phofphite  of  Lime. 

Specif  c Characters.  In  powder  when  very 
neutn  1,  needled  when  acid  ; not  decompofable 
by  an^  bafe. 


Species 
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Species  LXXXIV. 

Phofphite  of  Barites. 

- Specific  Characters.  An  infipid  powder  ; very 
luminous  with  the  blow-pipe  ; an  acidulé  more 
foluble  than  that  of  lime  ; its  folution  rendered 
turbid  by  lime-water. 


Species  LXXXV. 
Phofphite  of  Strontian. 
Specific  Characters . Unknown, 


Species  LXXXVL 

Phofphite  of  Magnefia . 

Specific  Characters.  Inhpid  ; flocculent,  or 
in  very  fmall  tetrahedra  ; effiorefcent  ; little  fo- 
luble. 


Species 
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Species  LXXXVII. 

Phofphite  of  Pot-ajh. 

\ 

Specific  Characters . A reélangular  four-fided 
prifm,  with  a dihedral  fummit  ; of  a pungent 
and  fait  tafte  ; very  little  luminous  with  the 
blow-pipe  ; little  deliquefcent  ; very  foluble, 
mod  with  heat  ; précipitable  by  the  folutions  of 
lime,  barites,  and  ftrontian. 


Species  LXXXVIIL 
Phofphite  of  Soda . 

Specific  Characters.  A four-fided  prifm  with 
a pyramid  of  four  faces  ; (lightly  efflorefcent  ; 
not  more  foluble  by  heat. 


Species  LXXXIX. 

Phofphite  of  Ammonia . 

Specific  Characters . Yielding  with  the  blow- 
pipe flrong  fparks  and  phofphoric  flames  with  a 
ring  of  white  vapour  ; affording  by  diftillation 
phofphoreous  hidrogen  gas. 


4 


Species 
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Species  XC. 

Ammoniaco-Magnefian  Ph ofip hate . 

Specific  Characters.  Uniting  with  a feebler 
degree  of  the  property  of  the  preceding,  that 
of  affording  fulphate  of  magnefia  with  fulphu- 
- ric  acid. 


Species  XCL 

Phofiphite  of  Alumine . 

Specific  Characters . Styptic,  of  a gummy 
confidence  ; fwells  and  puffs  up  in  the  fire. 


Species  XCIL 
Phofiphite  of  Glucine. 
Specific  Characters.  Unknown. 

Species  XCIIL 
Phofiphite  of  Zirconc. 
Specific  Characters . Unknown. 


Genus 
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12.  Genus  IX. 

Fluates . 

Generic  Characters.  Very  weak  falls,  yield- 
ing with  concentrated  fulphuric  acid,  a vapour 
which  corrodes  glafs,  and  is  precipitated  by 

water. 


Species  XCIV. 

Fluate  of  Lime . 

Specific  Characters.  Infipid,  infoluble,  fparry 
refembling  glafs  in  its  native  ftate  ; phofphor- 
efcent  ; foluble  in  the  nitric  and  muriatic  acids, 
and  forming  afterwards  an  infoluble  precipitate 
with  the  oxalic. 


Species  XCV. 

Fluate  of  Barites . 

Specif  c Characters.  Very  foluble  and  cryftal- 
lizable  ; precipitated  in  cryflals  by  the  oxalic 
acid  ; précipitable  by  the  fulphuric  acid,  and 
by  the  alkaline  carbonates. 


2 


Speciei 
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Species  XCVI. 

Fluate  of  Strontian , 

Specific  Characters,  Unknown. 

Species  XCVII. 

Fluate  of  Magnefia , 

Specific  Characters,  Precipitated  in  a cloud 
by  ammonia,  and  not  by  the  faturated  alkaline 
carbonates. 


Species  XCVIII. 

Fluate  of  Pot-Afi. 

Specific  Characters,  In  the  form  of  jelly  ; 
very  foluble  ; précipitable  by  lime-water;  yield- 
ing a foluble  precipitate  with  oxalic  acid. 


Species  XCIX. 

Siliceous  Fluate  of  Pot-Afh, 

Specific  Characters,  Acled  on  by  a ftrong 
fire  leaves  filiceous  pot-alb. 


Species 
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Species  C. 

Flaate  of  Soda. 

' \ ? f \J  Ü .'A  4 * J * . J i .1  4rJ_  ».  >«  .>  W A ~ • * 

Specific  Characters . Cryftallizing  in  cubes  ; 
of  a fait,  acrid  tafte  ; précipitable  by  lime- 
water,  and  not  by  oxalic  acid. 


Species  CL  ' 

$ • - . * 4 ' .... 

Siliceous  Fluate  of  Soda . 

Specific  Characters . Leaving,  on  vitrifica- 
tion, filiceous  foda. 


Species  CI1. 

Fluate  of  Ammonia. 

Specific  Characters . Decompofable  by  heat, 
and  even  by  fdex  ; giving  out  ammonia  with 
all  the  bafes. 

" \ \ . . 

„ t . . V m\  * ■ ^ P- 
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. - ' i Species 
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Species  € I I L 
Ammoniaco-magnefian  Filiate , 

1 > * j"  . . , ‘ , ^ \ - ; * ' ' 

Specific  Characters.  With  the  fixed  alkalis 
precipitating  magne  ha,  and  at  the  fame  time 
exhaling  an  ammoniacal  vapour. 

Species  CIV. 

A m mon  ia  co-  fiî lie  eons  F luette , 

Specific  Characters.  Affording  a precipitate 
of  filex  on  heating  its  folution. 


Species  CV. 

Fluate  of  Ghicine , 

..  Specific  Characters.  Of  a mild  hie chari ne 
tafte;  the  precipitate,  formed  by  alkalis,  fblu* 
ble  in  carbonate  of  ammonia. 


- 1 

Species 
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15$  UES  CRI  P TI  VE  TABLE  OF  SALTS. 


Species  CVL 
Fluate  of  Alumine . 

Specific  Characters . Of  a gelatinous  form  ; 
of  an  auftere  tafte  ; yielding  with  ammonia  a 
precipitate  foluble  in  the  cauftic  fixed  alkalis. 

Species  CVII. 

Fluate  of  Zircone ... 

Specific  Characters.  Unknown, 

Species  CVIIL 

Fluate  of  Silex. 

Specific  Characters.  The  only  cryftallizable 
filiceous  fait  ; partly  decompofable  by  water, 
which  feparates  the  filex. 


12.  Genus  X. 

Borates. 

Generic  Characters.  All  fufible  into  glafs  ; 
their  concentrated  folutions,  on  the  addition  of 

the 
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the  fulphuric  nitric,  and  muriatic  acids,  &c. 
afford  lamellated,  brilliant,  and  pearly  cryftals 
of  boracic  acid. 


Species  CIX. 

Borate  of  Lime. 

Specific  Characters,  Uncry  ffallizable,  infipid, 
infoluble  ; its  folution  in  acids  affording  a pre- 
cipitate with  oxalic  acid. 


Species  CX. 

Borate  of  Barites. 

Specific  Characters.  Soluble,  and  affording  % 
copious  precipitate  with  fulphuric  acid. 

Species  CXI. 

Borate  of  Strontian . 

Specific  Characters . Unknown, 


Species 
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Species  CXIL 
Borate  of  Magnejia . 

Specific  Characters.  Infoluble  ; undecompof- 
able  by  the  alkalis  ; yielding  with  fulpliuric 
acid  fulphate  of  magnefia. 


SpeciEwS  CXIII. 

Magnefo-calcareous  Borate. 

Specific  Characters.  Emitting  fparks  with  the 
heel  ; fcratching  glafs  ; very  diftinguilhable  in 
the  native  hate  by  its  fub-cubic  figure,  its  bor- 
ders, its  incomplete  angles,  and  its  eleélrica! 
property* 

Species  CXIV. 

Borate  of  Pot-Ajh. 

Specific  Characters . Affording  a cryftalline 
precipitate  with  oxalic  acid. 


Species 
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Species  CXV, 

Borate  of  Soda . 

Specific  Characters.  Yielding  no  precipitate 
with  oxalic  acid  ; abforbing  foda. 


Species  CXVL 

! \ 

Super- fatur  at  ed  Borate  of  Soda . 

Specific  Characters.  Alkaline,  turning  blue 
vegetable  colours  green  ; abforbing  boracic 
acid. 


Species  CXVIL 


Borate  of  Ammonia » 

Specific  Characters.  Yielding  ammonia  by  the 
aétion  of  fire,  and  fufing  into  an  acid  glafs. 


Species  CXVIIL 

Ammoniaco-magnefian  Borate . 

Specific  Characters.  Yielding  ammonia  in  the 
^ ci,  I Y , ]\I  fire 
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fire  without  melting,  and  fulphate  of  magnefia 
with  fulphuric  acid, 

\ 


Species  CXIX« 
Borate  of  G lue  me . 
Specific  Char  afters.  Unknown. 


Species  CXX. 

Borate  of  Alumine. 

Specific  Characters.  Little  foluble  ; précipita- 
ble by  the  alkalis. 


Species  CXXI. 

Borate  of  Zircone. 

Specific  Char  afters.  Yielding  with  the  blow- 
pipe a yellowifh  glafs  ; little  known, 


Species  CXXIL 
Borate  of  Silex. 


Specific  Characters,  Vitreous 
foluble  ; unalterable  in  the  air. 


infipid  ; in- 
13.  Genus 
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13.  Genus  XI. 

Carbonates. 

Creneric  Characters.  All  retaining  tome  flight 
alkaline  properties  ; with  all  the  acids  they  pro- 
duce a britk  and  rapid  effervefcence,  which  is 
not  accompanied  with  a white  vapour. 


Species  CXXIII. 

Carbonate  of  Barites. 

Specific  Characters.  Un  decomposable  by  fire, 
which  cannot  Separate  its  carbonic  acid  ; lofing 
its  acid  when  calcined  with  charcoal  ; poifonousc 


Species  CXXIV. 

Carbonate  of  Strontian. 

Specific  Characters.  Similar  to  that  oS  barites 
with  regard  to  the  action  of  fire;  imparting  a 
purple  colour  to  flame  ; not  poifonous. 

Species  CXXV. 

I| 

Carbonate  of  Lime . 

Specific  Characters.  Infipid?  fblubîc  by  car* 
bonic  acid  ; converted  into  lime  by  fire, 

M 2 Species 
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Species  CXXVL 

Carbonate  of  Pot-Ajh. 

Specific  Characters.  Very  cryftallizable  ; little 
alterable  in  the  air;  not  precipitating  the  mag- 
nefian  hilts  without  heat. 

> s -s,'  ék 

Species  CXXVII. 

','v 

Carbonate  of  Soda. 

Specific  Characters.  Efflorefcent  in  the  air; 
decompofing  the  magnefian  faits  without  heat. 


Species  CXXVIIL 

Carbonate  of  Magnejia . 

Specific  Characters ; Cryftallizing  in  fix-fid ed 
prifms  ; efflorefcent  ; decompofable  by  the  al- 
kalis. 
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Species  CXXIX. 

Carbonate  of  Ammonia . 

Specific  Characters . Volatile,  odorant,  not 
decompofable  by  heat 


Species  CXXX. 

A m moniaco- m agn efian  Ca rbojiatc . 

Specific  Characters.  Yielding  with  cauftic  fix- 
ed alkalis  the  ammoniacal  fmell,  and  at  the 
fame  time  pure  magnefia. 


Species  CXXXI. 

Carbonate  of  Glucine . 

Specific  Characters.  In  a clotted  and  greafy 
powder  ; infipid  ; eafy  to  be  calcined  ; infolu- 
ble  even  by  its  own  acid  ; foluble  in  ammonia, 
in  proportion  as  this  allumes  the  ftate  of  a car- 
bonate. 


Species 


i 
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Species  CXXXII. 

4 

Carbonate  of  Alumine. 

? — ^ v ' /-  . - .... 

Specific  CharaBers . Lofmg  in  the  air,  and  by 
fimple  deficcation,  the  greater  part  of  the  car- 
bonic acid  which  it  received  in  the  humid  way. 


Species  CXXXIII. 

Carbonate  of  Zircone. 

Specific  CharaBers . Pulverulent,  infipid,  in- 
foluble,  except  in  the  alkaline  carbonates,  all 
which  diifolve  it,  and  feem  to  form  with  it  tri- 
ple faits. 


Species  CXXXIV. 

i 

Ammoniaco-zirconian  Carbonate , 

Specific  Characters . More  foluble  than  the 
carbonate  of  zircone  ; its  folution  being  heated 
evolves  ammoniacal  carbonate,  becomes  turbid, 
and  depofits  carbonate  of  zircone  ; not  preciph 
table  by  ammonia. 


Species 
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Species  CXXXV. 

Ammoniaco-glucinian  Carbonate . 

Specific  Characters.  More  foluble  than  the 
carbonate  of  glucine  ; letting  fall  the  latter 
in  powder,  when  its  folution  is  heated  in  con- 
tact. with  air,  and  the  carbonate  of  ammonia  is 
diffipated  in  vapour. 

14.  In  characterizing  the  hundred  and  thirty- 
live  very  diftinct  fpecies  of  faits,  both  by  their 
refpective  difpofitions,  and  by  fpecific  proper- 
ties equally  diftinCt  and  invariable,  I have  en- 
deavoured to  fhow,  that  their  arrangement  and 
clafiification  into  genera  and  fpecies,  after  the 
manner  of  botanifts  and  hiftorians,  may  afford 
the  chemical  fiudent  a method  not  lefs  eafy  and 
precife,  than  that  which  has  been  eftabliflied  in 
the  ftudy  of  plants  and  animals.  Something, 
however,  would  ftill  be  wanting  to  this  picture 
if  I confined  it  to  the  fimple  exhibition  of  the 
arrangement  I have  followed  in  the  hiftory  of 
faits,  and  omitted  to  annex  to  it  a fketch  of 
another  courfe,  and  the  pofhbility  of  treating 
this  fubjeCt  fyftematically  according  to  a differ- 
ent order. 

5.  From  all  the  preceding  details  has  ap- 
peared the  reafon  why  I have  preferred  forming 
the  genera  of  faits  from  their  acids  ; but  I have 
mentioned  that  it  was  not  impoffible  to  eftablifh 
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the  genera  on  their  bales,  a mode  adopted  by 
feveral  chemifts.  I myfelf,  when  I began  my 
le&ures  twenty  years  ago,  recurred  to  the  bafes 
for  diftinguilhing  the  genera.  When  I here  pre- 
fen t a method,  the  reverie  of  my  fir  ft,  an  enunci- 
ation of  the  character  of  the  genera  will  be  fuf- 
ficient  to  difplay  the  advantages  of  that  which 
I have  preferred  ; 1 iliall  find  in  it  lik.ewife  the 
means  of  multiplying  the  characters  of  our  true 
fali ne  fpecies,  for  it  is  obvious  that  every  genus, 
here  founded  on  a faliliable  bafe,  will  become 
an  exact  representation  of  the  characters  that 
exift  in  all  the  fpecies  of  which  the  difference  is 
determined  bv  that  bafe  for  the  genera  elta- 
blillieel  on  the  acids. 

16.  If  we  admit  the  bafe  to  determine  the 
genus  of  a fait,  we  fhall  have  ten  different  ge- 
nera ; for  we  cannot  make  one  of  lilex,  which 
affords  only  two  or  three  combinations  with 
acids,  of  little  permanence,  or  very  little  faline. 
If  we  then  clafs  thefe  ten  genera,  according  to 

O'  o 

the  principle  already  adopted  of  the  affinity  of 
tlieii  lades  for  acids,  proceeding  from  the 
ftrongeft  to  the  weakeft,  we  fhall  have, 

1.  The  genus  of  faits,  with  barites  for  their 

bafe. 

2.  1 hat  of  faits,  with  pot-afh  for  their 

bafe. 

5*  Salts  of  foda. 

'4.  Satis  m firontian. 

6 halts. of.  r :v.,5  or  calcareous  faits. 

6.  Ammo- 
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6 . Ammoniacal  faits,  or  thofe  with  ammo- 

nia for  their  bafe. 

7.  Magnefian  faits,  or  thofe  with  magnefia 

for  their  bafe. 

8.  Salts  of  glucine. 

0.  Salts  of  alumine, 

10.  Salts  of  zircone. 

Each  of  thefe  genera  may  be  characterized  in 
the  following:  manner  : 

17.  The  faits,  with  barites  for  their  bafe,  are 
the  rnoft  folid,  the  molt  difficult  to  decompofe  ; 
their  ta  he,  folubility,  and  figure,  vary  fo  much, 
t^it  we  cannot  derive  from  thefe  any  generic 
character  ; all  are  more  or  lefs  poifonous  ; almoft 
all  are  undecompofable  by  fire,  if  we  except 
the  nitrate,  nitrite,  fulphite,  phofphate,  and 
fuper-oxigenated  muriate,  the  acids  of  which 
are  wholly,  or  in  part  decompofed  by  heat. 
They  are  all  decompofed  by  the  carbonates  of 
pot-alb,  foda,  and  ammonia. 

18.  The  faits,  with  pot-ajh  for  their  bafe,  are 
all  fapid  and  foluble,  and  almoft  all  cryftalliza- 
ble  ; fire  melts,  calcines,  vitrifies,  or  decom- 
pofes  them,  and  reduces  them  to  their  bafe. 
They  are  almoft  all  bitter  purgatives,  atténu- 
ants, and  diuretics.  Of  the  bales,  barites  is  the 
only  one  that  decompofes  them  in  general  ; 
lime  decompofes  a few,  but  rarely.  Their  ele- 
ments sire  frequently  feparated  by  double  elec- 
tive attractions  ; and  thefe  decompofitions  are 
obtained  chiefly  by  the  help  of  calcareous  faits. 

1,9.  The  faits,  with  foda  for  their  bale,  have 

many 
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many  properties  in  common  with  the  preceding^ 
On  forming  a genus  of  them,  we  find,  as  in 
the  laft,  that  they  all  have  a pungent,  bitter, 
fait  tafte,  that  they  cryftallize  more  or  lels 
eafily,  that  they  much  the  moft  generally  ef- 
florefce  in  the  air,  that  they  have  an  aqueous 
fufion,  deficcation,  and  calcination,  which  pre- 
cede the  igneous  fufion,  the  mere  water  of  cryftal- 
lization  being  the  caufe  of  the  two  laft  proper» 
ties-  À very  decided  character  diftinguifhes 
them  from  the  faits,  with  pot-afh  for  their  bafe  ; 
like  them,  they  are  decompofable  by  barites,  and 
likewife  by  pot-afli,  which  has  a ft  ronger  affinity 
than  foda  for  acids. 

20.  The  faits  of  Jlrontian  have  nothing  in 
common  in  their  figure,  tafte,  or  folubility  ; 
fome  are  infipid  and  infoluhle,  others  are  very 
foluble  and  very  acrid.  They  vary  equally  in 
the  manner  in  which  they  are  aéted  upon  by 
air  and  fire.  But,  they  are  all  decompofable  by 
barites,  pot-afh,  and  foda  ; and  they  are  the 
only  faits  which  are  fo  by  thefe  three  bafes  in- 
differently. 

2 1 . The  calcareous  faits,  not  being  chariidterr- 
zable  as  a genus  by  their  figure,  tafte,  or  folu- 
bility, or  by  the  aétion  of  air  or  fire  on  them, 
fin  ce  thefe  properties  vary  according  to  the  dif- 
ferent acids  that  are  combined  in  them  with 
lime,  are  accurately  to  be  diftiuguifhed  only  as 
being  decompofable  by  barites,  pot-afh,  foda, 
and  ftrontian.  Thefe bafes,  when  diflol ved  in  wa- 
ter, and  poured  into  folutions  of  calcareous  faits, 
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conftantly  produce  a precipitation  of  lime. 
They  are  diftinguiflied  alfo  by  being  all  decom- 
pofed,  and  precipitated  as  an  infoluble  fait  by 
oxalic  acid,  a fpecies  of  vegetable  acid  which 
has  the  ftrongeft  attraction  for  lime,  and  takes 
it  from  all  other  acids. 

22.  The  ammoniacal  faits  have  more  diftin- 
gu hiring  characters  dependant  on  their  bafe,  than 
the  greater  part  of  the  preceding  faits.  Almoft 
all  have  an  acrid,  pungent,  bitter  talte,  a folu- 
bility  fufficiently  decided,  are  volatile  and  lub- 
limable  by  fire  ; thofe  which  do  not  thus  become 
volatile  are  decompofed,  letting  their  bafe, 
their  ammonia  alone,  efcape  wholly  or  in  part, 
and  thus  becoming  acidulous  faits,  or  being  re- 
duced to  their  pure  acid.  Befide  this,  their 
bafe,  fo  diftinguilhable  for  its  pungent  fmell, 
is  difen  gaged  without  heat  by  {impie  contact 
with  barites,  pot-afli,  foda,  ftrontian,  and  lime, 

23.  The  magnejian  faits,  not  uniform  in  tlreir 
phyfical  properties,  their  figure,  fpecific  gravity, 
&c.  have,  in  general,  however,  a tafte  pretty 
commonly  bitter.  Barites,  pot-afh,  foda,  ftron- 
tian, and  lime,  decompofe  them  completely,  and 
precipitate  their  earthy  bafe  ; ammonia  decom- 
pofes  them  but  in  part,  and  forms,  with  the  re- 
mainder, triple  faits.  A magnefian  fait  may 
very  certainly  be  diftinguiflied  by  this,  that 
its  folution,  united  with  the  folution  of  an  am- 
moniacal fait  containing  the  fame  acid,  affords, 
almoft  inftantly,  cryftals,  pretty  quickly  depo- 
sited, of  a triple  ammoniaco-magnefian  fait. 

24.  Salts 
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24.  Salts  with  glucine  for  their  bafe,  betide 
being  decompofed  and  precipitated  by  all  the 
preceding  bafes,  the  combinations  of  which 
have  been  mentioned,  have  two  other  characters, 
ferving  to  diftinguifh  them  from  every  other 
poffible  genus,  becaufe,  they  belong  ib  exclu- 
fivelv  to  thefe  faits,  as  to  be  met  with  in  no  other. 
One  of  thefe  is  a fweetifh,  and  as  it  were, 
faccharine  tafte,  which  has  occafioned  the  earthy 
bafe  to  receive  the  name  it  bears  ; the  other  con- 
frits  in  the  folution  by  carbonate  of  ammonia 
of  the  earth  at  hr  ft  precipitated  by  alkalis.  The 
glucine  is  feparated  from  this  folution  by  heat, 
which  expels  the  ammoniacal  carbonate,  and 
then  permits  the  glucine,  which  this  fait  held 
diffolved  in  the  water,  to  precipitate  in  a pul- 
verulent and  earthy  form. 

25.  The  faits  with  alumine  for  their  bafe, 
have  all  a more  or  lefs  acerb  or  aftringent  tafte, 
and  fometimes  even  ftrongly  ftyptic  ; they  are 
very  eafdy  recognized,  either  by  this,  that  all 
the  alkaline  and  earthy  bafes,  zircone  excepted, 
decompofe  them,  and  precipitate  their  bafe, 
or,  and  indeed  ftill  more  particularly,  by  the 
alumine,  feparated  from  their  folution  in  a light 
flocculent  form,  diffolving  with  very  great  fa- 
cility in  the  cauftic  alkalis. 

2b.  Laftly,  the  faits  with  zircone  for  their 
bafe,  are  the  weakeft  and  moil  decomposable  of 
all.  Précipitable  by  lime,  as  by  all  the  other 
alkaline  and  earthy  bafes,  they  are  very  readily 
diftinguiihed  from  all  other  faits,  and  efpecially 

from 
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from  thofe  of  alumine,  by  their  earth,  when  fe~ 
parated,  not  being  foluble  in  alkalis  added  to 
it.  In  thefe,  we  know  alumine  readily  diffolves  ; 
and  g-lucine,  which  diffolves  in  them  alfo,  is 
the  only  bafe  caufed  to  difappear  by  carbonate 
of  ammonia. 


Article  XV. 

Of  the  Aftion  of  Salts  on  each  other , and  of 
their  reciprocal  decompojitions . 

1.  Among  the  fads  depending  on  the  pro- 
perties of  faline  fubftances,  there  is  not  one 
more  interefting  to  the  obferver,  exhibiting 
more  curious  phenomena  to  the  chemift,  or 
affording  more  important  conclufions  to  artifts 
and  manufadurers,  than  the  reciprocal  adion 
which  they  exert  on  one  another.  On  com- 
paring all  the  data,  which  fcience  has  yet  allowed 
us  to  colled,  refpeding  this  mutual  adion, 
I find  it  divides  itfelf  into  fix  different  pheno- 
mena ; and  as  I have  not  entered  into  all  the 
particulars  of  thefe  phenomena,  when  giving 
the  hiffory  of  the  fpecies,  which  would  have 
increafed  without  much  advantage,  the  length 
of  that  hiffory,  already  of  fufficient  extent,  it 
appears  to  me  of  fome  utility,  at  leaff,  to  exhi- 
bit a general  out-line  of  them,  in  a particular 
article,  with  part  of  the  refaits  to  be  derived 
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from  them  in  their  application  to  the  operations 
of  nature,  and  the  procédés  of  art» 

2,  I fh all  firft  obferve,  that  faits  fcarcely  ever 
a 61  on  each  other,  unlefs  one,  if  not  both  of 
them,  be  diffolved  in  water,  or  water  be  added 
to  them,  when  mutually  in  contact.  In  this  cafe* 
which  difpofes  them  to  reciprocal  adtion,  one  or 
other  of  the  fix  following  circum fiances  is  ob- 
fervedi 

A.  The  folutions  mix  without  any  alteration, 
and  in  fuch  a manner,  that  the  faits  may  be 
Separated  from  one  another  by  evaporation  as 
pure,  and  the  fame  in  quantity,  as  they  were 
before. 

B.  Or  the  two  faits  unite  without  any  reci- 
procal alteration,  without  changing  their  nature, 
and  fo  as  to  form  a triple  compound,  when  they 
are  two  fpecies  of  the  fame  genus,  that  is  to  fay, 
when  they  contain  the  fame  acid,  or  two  fpecies 
of  a different  genus,  but  having  the  fame  bale, 
which  is  a lefs  frequent  occurrence. 

C.  Sometimes  one  of  the  falts,  more  greedy 
of  water  than  the  other,  takes  from  it  this  fol- 
vent  liquid,  and  precipitates  it  from  its  folution. 
In  this  cafe,  fometinies  a folution  of  a fait,  which 
was  not  difpofed  to  cryftallize,  depofits  cryffab 
on  the  addition  of  another  faline  folution  : fome- 
times,  on  the  contrary,  a folution,  inftead  of 
cryltallizing  as  it  would  have  done,  if  it  had 
continued  pure  and  unmixed,  affords  no  cryftals, 
and  remains  a liquid. 
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D.  There  are  faits,  which  mutually  render 
each  other  more  or  lefs  foluble  by  their  mixture 
in  the  fame  liquid,  and  which  thus,  by  their 
hmultaneous  contact  with  water,  change  the 
laws  of  their  fallibility.  Thus,  frequently,  water 
faturated  with  a fait,  becomes  capable  of  diffo ly- 
ing a frefh  portion  of  it,  if  another  faline  fub- 
ftance  be  previouily  added  to  it, 

E.  A great  number  of  faits  experience  a par- 
tial decompofition  by  contact  with  each  other, 

F.  Laftly,  many  are  entirely  or  completely 
decompofed,  when  they  are  made  to  a£t  on  one 
another. 

3.  Of  tliele  fix  kinds  of  adion,  of  which  fome 
{hiking  inftances  have  been  adduced  in  the  de- 
tails given  of  the  different  fpeeics  of  faits,  but 
which  have  yet  been  far  from  appreciated  in  the 
mutual  relations  of  all  the  fpecies,  beçaufe 
this  determination  requires  an  immenfe  labour, 
yet  fcarcely  begun,  I fliall  feleei  the  laft  in  par- 
ticular, as  the  moft  important  object,  the  mod 
uieful  to  be  known,  that,  on  which  moft  fads 
have  hitherto  been  eoileded;  in  a word,  that 
which  is  belt  calculated  to  enable  us  to  judge  of 
the  {fate  of  advancement,  at  which  fcience  has 
arrived,  and  the  degree  of  perfection  it  will 
fome  day  reach.  In  a courfe  of  chemical  lec- 
tures twenty  years  ago,  fcarcely  a dozen  exam- 
ples of  the  mutual  decompofitions  of  faits  bv 
each  other  were  adduced,  while  at  prefent,  we 
know  near  two  thoufand,  and  we  have  reafon  to 
fufpeCt  a ftill  greater  number.  No  part  of  the 
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fcience  being  more  advantageous  than  this  for 
the  knowledge  of  a number  of  phenomena,  both 
of  nature  and  art,  I fball  exhibit  it  here  fuffi- 
ciently  at  large,  to  fupply  what  may  be  wanting 
in  this  refpeCt  in  the  preceding  articles,  dedi- 
cated to  the  particular  hiftory  of  the  fpeeies. 
I fhall  firft  point  out  the  general  principles 
of  thefe  mutual  faline  decompofitions  : and 
afte  rward  give,  fpeeies  by  fpeeies,  a view  of 
thofe  that  are  either  well  known  by  experience, 
or  eftablifhed  on  well  founded  prefumption. 

4.  Whenever  two  faits,  different  from  each 
other  both  in  their  bafes  and  acids,  undergo  a 
mutual  decompofition,  a double  change  of  the 
bafes  and  acids  takes  place,  and  there  is  always 
a double  elective  attraction.  This  attraction, 
however,  is  to  be  confidered  either  as  fuperfluous , 
or  as  necefjary  : it  is  fuperfluous,  when  the  bafe 
of  that  fait,  which  is  employed  to  decompofe 
the  other,  has  more  attraction  for  the  acid  of 
the  latter  fait  than  for  its  own  ; on  the  contrary, 
It  is  neceffary,  when,  neither  the  acid  nor  the 
bafe  of  the  fait  ufed  for  the  decompofition  of 
another  being  able  to  effeCt  it,  the  fimultaneous 
aCtion  of  both  is  indifpenfable  for  the  accom- 
plifhment  of  the  decompofition.  Confidered 
in  this  point  of  view,  moft  of  the  double  changes 
of  acids  and  bales  that  take  place  between  faits, 
are  effected  by  fuperfluous  attractions,  and  there 
are  but  few  that  require  the  accumulation  of  ne- 
ceffary attractive  powers  to  enable  them  to  aCh 
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5.  To  judge  of  the  actions,  and  particularly 
of  the  reciprocal  decompofitions  which  laits  are 
capable  of  exercifmg  on  one  another,  it  is  ufual 
to  mix  them  dilfolved  in  water.  This  fluid, 
keeping  their  refpective  molecules  in  a hate  of 
feparation,  enables  them  to  act  upon  each  other, 
and  produce  together,  the  effedf  which  ought 
to  arife  from  the  attractions  of  their  component 
parts.  Though  this  effeCt,  in  the  cafe  of  double 
decompofitions,  is  molt  commonly  announced 
by  a precipitate,  which  is  more  or  lets  quickly 
formed  ; (as  the  precipitation  takes  place  only 
when  one  of  the  newly  formed  faits  is  much 
lefs  foluble  than  the  other,  and  than  the  two 
that  exilted  before)  there  are  cafes  of  decom- 
pofition,  in  which  the  new  faits,  being  very 
foluble,  do  not  quit  the  water.  We  mult  not  in- 
fer, therefore,  when  no  precipitation  takes  place, 
that  this  decompofition  does  not  exift  ; but  we 
ought  to  examine  the  liquor  that  remains 
clear,  by  fubjeéting  it  to  flow  evaporation,  and 
extract  from  it  the  two  faits  that  exift  in  the 
folution,  feparating.them  at  the  fame  time  from 
each  other.  Water,  therefore,  ads  a part  in 
thefe  operations,  by  the  kind  of  attraction  it 
exercifes  either  upon  the  faits  mixed  together 
previous  to  their  reciprocal  decompofition,  or 
on  thofe  to  which  this  reciprocal  decompofition 
gives  birth  ; fometimes  it  promotes  or  accelerates 
this  decompofition,  and  fometimes  it  prevents 
or  retards  it. 

Vol.  IV. 
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6.  Bergmann  has  given  a formula,  or  a fort 
of  emblem,  to  reprefent  the  action  and  refult  of 
double  decompofitions,  which  may  be  employed 
with  much  advantage  to  exhibit  what  paifes  as 
the  effect  of  double  affinities  between  faits.  On 
the  two  extremities  of  a parallelogram,  formed 
by  braces  with  their  points  outward,  he  writes 
externally  the  names  of  twc- faits  brought  into 
contact  : and  within  thefe  two  vertical  braces, 
he  puts  the  conftituent  principles  of  each  fait 
in  fuch  a manner,  that  the  acid  of  the  one  is 
oppofite  to  the  bafe  of  the  other.  Above  the 
fuperior  horizontal  brace,  he  places  that  new* 
formed  fait  which  remains  fufpended  or  diffolved 
in  the  water  ; and  under  the  inferior  brace,  he 
puts  the  other  new  formed  fait,  which  is  fe- 
parated  from  it,  or  precipitated.  For  inftance, 
he  repr.efents  the  double  decompofition  that  takes 
place  between  fulphate  of  pot-afh  and  nitrate  of 
lime  in  the  following  manner  : 

Nitrate  of  Pot-Affi. 


Sulphate 
of  pot-ash. 


Sulphate  of  Lime. 

7.  Mr. 


r — — 

' Pot-ash. 


Nitric  acid. 


< 


Sulphuric  acid.  Lime. 


^Nitrate  of 
' lime. 


y 
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7.  Mr.  Kirwan,  employing  the  fame  rep  re 
fentation  or  formula,  has  added  to  it  the  terms 
of  quiefcent  and  divellent  attractions,  to  lliow, 
that  the  latter  overcome  the  former,  and  to  ex- 
press the  direction  in  which  thefe  attractions 
operate;  as  appears  in  the  fubfequent  example 
of  nitrate  of  barites  decpmpofed  by  carbonate  of 
foda. 


Nitrate  of  Soda, 


r . 


Nitric  acid. 


.vV. 


Soda. 


r h 

o 
• — < 

V 

~ t 

•v 


Nitrate 

of  y ( Quiescent  attractions.  ) 
barites. 


» i 

a 


■ 


Barites. 


g 

u 

r---> 

Zj 

> 

G 


Carbonic  acid. 


'W 


Carbonate 
of  Soda, 


Carbonate  of  Barites. 

1 have  long  attempted  to  do  hill  more  for  the 
perfpicuity  and  fignificance  of  thefe  emblems, 
by  employing  different  numbers  to  exprefs  each 
chemical  attraction,  taking  care  that  they  fhould 
agree  withobfervation,  fo  that  the  form  of  the  di- 
vellent attractions  thould  exceed  that  of  the 

N 2 quiefcent. 
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quiefcent.  But  this  attempt,  which  is  ftill  very 
vague  and  uncertain,  I have  been  able  to  make 
only  with  a few  of  the  firft  data,  between  afmall 
number  of  acids  and  of  bafes,  as  may  be  feen 
in  the  volume  of  Memoirs  of  Cherniftry,  which 
I publifhed  in  1784.  The  number  of  thefe 
bodies,  fo  aftonifhingly  increafed  by  the  difeo- 
veries  made  fmee  that  period,  would  require,  at 
prefent,  the  employment  of  methods  much  more 
exa<5t,  than  it  was  in  my  power  to  adopt  at  that 
time,  to  appreciate  the  relative  powers  of  the 
affinities  exilling  between  the  acids  and  bafes. 
Simple  conjectures,  or  numbers  of  convention 
arranged  according  to  the  general  relations  per- 
ceived between  thefe  affinities,  being  no  longer 
fufficient,  I cannot  now  perfiftin  the  execution 
of  this  plan,  which  would  require  inveftigations 
much  more  numerous  and  difficult  than  thole 
that  have  hitherto  been  made.  1 ih all  content 
myfelf,  therefore,  with  giving  fuch  double 
decompositions  of  faits  as  have  come  to  my 
knowledge,  by  arranging  in  one  table  the  hun- 
dred and  thirty-five  fpecies  of  faits,  which  I 
have  deferibed. 

8.  In  this  table,  the  number  of  double  de~ 
compofitions  will  be  feen  to  amount  to  one 
thoufand  feven  hundred  and  fix,  without  in- 
cluding thofe  of  the  nitrites,  fuper-oxigenated 
muriates,  and  phofphites,  which  I have  not 
yet  been  able  to  examine  feparately,  on  account 
of  the  little  knowledge  yet  collected,  refpecting 
the  fpecies  of  faits  here  exhibited  for  the  firft 

time 
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time  in  a methodical  and  fy hematic  work  on 
chemiftry.  Ofthefe  1?60  decompofitions,  molt 
of  which  are  owing  to  fuperfluous  double  attrac- 
tions, there  are  a certain  number,  which,  not 
having  been  thoroughly  confirmed  by  accurate 
experiments,  but  merely  inferred  from  the  well 
known  order  of  attractions,  have  been  noted  as 
conjectural,  or  lhnply  probable,  by  placing  a 
note  of  interrogation  after  the  decompofmg 
fait. 

The  table  which  exhibits  thefe  double  attrac- 
tions and  decompofitions  is  conftnnfted  on  a 
fimple  plan,  and  eafy  to  be  underftood,  Every 
fait  is  confidered  in  it  feparately,  under  a num- 
ber correfponding  to  that  of  the  rank  it  occupies 
in  the  feries  of  faline  fubftances  from  I to 
CXXXV,  the  whole  number  of  thefe  com- 
pounds. The  fpecies  noticed,  is  fuppofed  to  be 
placed  in  contact  with  all  thofe  that  follow  it  ; 
lo  that  the  number  of  thofe  by  which  each 
fpecies  is  treated  in  fucceffion,  decreafes  as  we 
advance. 

The  enumeration  of  the  double  decompofitions 
of  each  fpecies  of  faits,  is  feparated  from  that  of 

: r 'n 

the  preceding  by  a fhort  line.  The  number  and 
names  of  the  fpecies  treated  of  in  each  of  thefe 
décidons,  are  printed  in  Roman  numerals  and 
fmall  capitals,  while  thofe  of  the  decompofmg 
fpecies  are  in  arabic  figures  and  Italics. 

For  the  reft,  the  inflection  and  flighted  ftudy 
of  the  table  will  give  a better  idea  of  the  plan, 
&nd  ot  the  methods  of  abbreviation  employed, 

than 
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than  could  be  done  by  the  mod  prolix  intro- 
ductory explanation. 

A Table  of  the  reciprocal  double  Decompof  fions 
which  take  Place  between  the  hundred  and 
thirty-five  fpecies  of  alkaline  çuid  earthy 
Salts  defer ibed  in  this  Section . 

4 y 

I.  Sulphate  of  Barites. 

Of  the  134  fpecies  of  faits  following  this, 
there  are  but  two,  by  which  it  is  decompofed. 


1.  Carbonate  of  Pot-Ajli . 

to  f fulphate  of  pot-afh. 
Ihe  products  are<  V x I-  u % 
r L carbonate  ot  barites. 

Necefiary  attraction. 


2.  Carbonate  of  Soda. 

to  Ç fulphate  of  foda. 

T e pioc  u s are  ^ carbonate  0f  barites» 

Necejfary  attraction . 


\ 

0 

II.  S ulphate  of  Pot-Ash, 

It  is  decompofed  by  the  fourteen  following. 


1.  bill* 
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1.  Sulphite  of  Barites. 


fulphite  of  pot-afli. 
fulphate  of  barites. 
Sup  erf  nous  at  t r a Ü ion . 


The  products  are- 


52.  Nitrate  of  Barites. 

The  produas  aref  ™trate  of  pot-afl). 
1 [ iulphate  or  barites. 

Sup  e rflu  ous  attra  cl  ion. 


3.  Nitrate  of  Strontian . 

The  produas  are  5 pt'f  ^ of  pot-aih. 

1 ( in  ip  hath  or  liront  îan, 

Necejfary  attraction. 


4,  Nitrate  of  Lime. 

The  produas  are?  Plrfe  of 

( iulphate  of  lime. 

Necejfary  attraction. 


5,  6,  7» 

The  three  nitrites  of  barites , f rontian , and 
lime.  For  the  nitrates  produced  in  the  three 
preceding  examples,  fubftitute  nitrites  : the  ful~ 

phates 
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pliâtes  precipitated,  are  the  fame  as  in  thofe  ex~ 
amples. 


8.  Muriate  of  Barites. 

f muriate  of  pot-aih 
Ihe  products  arej  fulphate  of  ‘barites. 

Superfluous  attraction . 


9.  Muriate  of  Strontian. 

,,Tr1  ,o  S muriate  of  pot-afh.  ‘ 
The  products  are  J fulphate  of  !fir0ntian,. 

Neceflary  attraction . 


10.  Muriate  of  Lime . 

_ , 0 ( muriate  of  pot-afhu 

The  produfts  are  j fulphate  of  lime, 

Neceflary  Attraction . 


1 1,  Phofphate  of  Barites . 

jo  Ç phofphate  of  pot-afh, 

The  produces  are  j Kdphate  of  birites, 

Superfluous  attraction » 


12.  Phofphite  of  Barites , 

The  nroduas  are  5 PhofPhite  of  pot-aih. 
r ( iulphate  ot  barites. 

Superfluous  attraction . 


13.  Fluate 
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13.  Fluate  of  Barites . 


The  produas  are  f J'f  îe  f Pf'**1?; 
1 [ iLuphate  or  bant 

Superfluous  attraction* 


ites, 


14.  Borate  of  Barites . 

The  produas  are  f borate  of  pot-allu 
r l lulphate  of  barites 

Superfluous  attraction . 


III»  Acid  Sulphate  of  Pot-ash. 

This  is  decompofed  by  the  greater  part  of 
the  fpecies  that  follow  it,  in  conlequence  of 
the  excefs  of  acid  it  contains.  Thus  to  the 
double  decompofitions  of  the  preceding  it  adds 
the  phenomenon  of  a number  of  fhnple  decom- 
pofitions effected  by  its  excefs  of  acid. 


IV.  Sulphate  of  Soda. 

It  is  decompofed  by  the  twenty  three  fol 
lowing.  ' 


1.  Sulphite 
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1.  Sulphite  of  Barites, 

m 1 n S fulphite  of  foda. 

1 he  products  are  k nl,  , , 

1 l iulphate  or  barites 

S uperfluous  attraction . 


2.  Sulphite  of  Pot-Afli. 

The  products  are  ? J'JPpte  of  foda. 

1 ( iulphate  of  pot-afli. 

Superfluous  attraction. 


3.  Nitrate  of  Barites . 

The  products  are  \ nitrate  of  foda. 

1 ( Iulphate  or  barites. 

Superfluous  attraction . 


4.  Nitrate  of  Pot-AJh. 

The  produis  are  5 of  /0(la;  a 

( iulphate  or  pot-afii, 

Superfluous  attraction . 


5.  Nit  rat  d of  Strontian . 

The  prod ufts  are?  "itrate  of  foda. 

( iulphate  or  ftrontian. 

Neceflary  attraction. 


6.  Nitrate 
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6.  Nitrate  of  Lime . 


The  prod  ufts  are  5 of /°,da' 

( iulphate  of  lime. 

Necefary  attraction . 


7,  8,  9 , 10. 

The  Nitrites  of  Barites,  Pot-Ajh,  Strontian , 
Ziwze,  acf  as  the  nitrates  : for  the  nitrates 
formed  in  the  four  preceding  examples  fubftn 
tute  nitrites  ; the  fulphates  formed  are  the  fame. 


11.  Muriate  of  Barites. 

The  produéfs  are^  J71  fr*atc 

I Iulphate  of  barites. 

Superfluous  attraction. 


12.  Muriate  of  Pot-Afh. 

The  produfts  aref  of/0cla’  • 

1 f Iulphate  of  pot-afln 

Superfluous  attraction. 


13.  Muriate  of  Strontian, 

The  products  are  \ ?1Jir^ate  0^£0C^a*  . 

( Iulphate  of  ft r ont  1 an, 

Necefary  attraction . 


14.  Muriate 
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\ 


14.  Muriate  of  Lime. 

m ^ f muriate  of  foda. 

The  produfts  are|  fulphate  of  lime. 

Neceflary  attraction. 


15.  Fhofphate  of  Barites. 


^ -,  « r phofphate  of  foda. 

Ihe  produfts  are  | of  barites. 

Superfluous  attraction. 


] 6*.  Phofphate  of  Pot-Afh . 

^ n f phofphate  of  foda. 

The  produfts  are  j [u]pl‘ate  of  pot.alh„ 

S uperfluous  attract  ion . 


17-  Phofphite  of  Barites . 

. ri  ( phofphite  of  foda. 
The  produfts  are  J [ulpl;ate  of  barites. 

Superfluous  attraction . 


18.  Phofphite  of  Pot- Ajk. 

. n f phofphite  of  foda. 
The  produfts  are|  ‘^lpliatc  of  pot-alh. 

Superflous  attraction . 


19.  Fluate 
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19-  Fluate  of  Barites. 

r™  i o f fluate  of  foda. 
lit  proc  u s aie^  pu|pjiate  0f  barites 

Superfluous  attraction. 


20.  Fluate  of  Pot- AJh. 

m ! 0 S fluate  of  foda. 

The  produéls  arej  fulphate  of  pot.afll 

Superfluous  attraction. 


21.  Borate  of  Barites . 

to  \ borate  of  foda. 

The  products  arej  fulphate  of  barites. 

Su pei flu ous  a ttra c tion . 


22.  Borate  of  Pot- AJh. 

^ i o-  S borate  of  foda. 

The  Producls  are  j fulphate  of  pot-aft. 

Superfluous  attraction. 


23.  Carbonate  of  Pot- AJh. 

—,  to  S carbonate  of  foda. 

The  product  are  j fulphate  of  pot.afh. 

S up e rflu 0 u s attraction. 


V.  Sulphate 
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V.  Sulphate  of  Strontian. 

% . N l . . , ' 

It  is  decompofed  by  the  twenty-four  follow- 
ing  : 


1.  Sulphite  of  Barites, 


The  products  are!  of/!rontiM 

1 l iu  ip  hate  ot  barites. 

Superfluous  attraction. 


% Sulphite  of  Pot-AJh, 

The  products  ai'e  \ fulPhate  of  pot-afh. 

I lulphite  of  ftrontian. 

Su p erflu ous  attraction. 


3.  Sulphite  of  Soda, 

The  produds  arej  £0<^a*  . 

r s L iulphate  ot  ftrontian. 

Superfluous  attraction,  f 


4.  Nitrate  of  Barites, 

The  produds  are  \ fh  ontian. 

( luipnate  ot  barites. 

Superfluous  attraction. 


5,  Muriates 
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5.  Muriate  of  Barites . 

The  produéts  are  \ °[,  ^rontian, 

( iulphate  of  barites. 

Supeifluous  attraction. 


6.  Phofphate  of  Barites. 

The  products  are  5 Phofphate  of  ftrontian. 

( iulphate  of  barites. 

Superfluous  attraction . 


7.  Phofphate  of  Bot-Ajh. 

The  produéts  aref  of  çot-afli. 

I phoiphate  of  ftrontian. 

Superfluous  attraction. 


8.  Phofphate  of  Soda. 

* 

The  products  are  \ . 

c phoiphate  of  ftrontian. 

Superfluous  attraction . 


9-  Phofphate  of  Ammonia. 

t 

The  products  aref  fl.llP„hfe  of  ammonia. 

I phoiphate  of  ftrontian* 

Necefary  attraction . 


11,  10* 
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10,  11,  12,  13. 

The  four  phofphites , with  the  fame  bales  as 
the  phofphates,  decompofe  like  them  the  ful- 
phate of  ftrontian.  For  the  phofphates  fub- 
ftitute  here  phofphites  ; the  fulphates  formed 
are  the  fame  as  in  the  four  preceding  inftances. 


14.  Fluate  of  Barites. 

rr,,  , 0 S fluate  of  ftrontian. 
The  products  are  j fulphate  of  barites. 

Superfluous  attraction. 


15.  Fluate  of  Pot-Ajh  ? 

0 Ç fulphate  of  pot-afln 
The  Produ6ls  are  } fluate  of  ftrontian. 

Superfluous  attraction . 


Id.  Fluate  of  Soda  ? 

rnl  , rv  C fulphate  of  ioda. 

I he  products  are  | flu£te  ot  ftrontian. 

Superfluous  attraction. 

17.  Fluate  of  Ammonia  ? 

^ , 0 C fulphate  of  ammonia. 

The  products  are | (lu‘ltc  of  ftrontian. 

Necefldry  attraction , 


18.  Borate 
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18.  Borate  of  Barites  ? 

m.  10  C borate  of  ftrontian, 
1116  prod  u6ts  are{  fulphate  of  barites. 

Superfluous  attraction. 

4 1 

19-  Borate  of  Pot-AJh  ? 

The  produfts  are!  {Uphateof  pot-aft. 

1 l borate  ot  itrontian. 

Superfluous  attraction . 

£0,  Borate  of  Soda  ? 

The  products  are!  fuiphate  of  foda. 

r l borate  ot  itrontian. 

Superfluous  attraction. 

21.  Borate  of  Ammonia  ? 

The  produces  are  j J*lphate  of  ammonia. 

1 I borate  ot  itrontian. 

Superfluous  attraction . 

22.  Carbonate  of  Barites  ? 

r™  10  V carbonate  of  ftrontian, 
the  products  are<  r -,  , , ^ . 

r £ iulphate  ot  barites. 

Superfluous  attraction . 


Vql,  IV. 


O 


£3.  Carbonate 
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23.  Carbonate  of  Fot-AJh  ? 

, 0 C fulphate  of  pot-aih. 
ihc  produis  aie  I carbonate  of  ftrontian-. 

Superfluous  attraction* 


24  Carbonate  of  Soda  ? 


The  products  are 
Superfluous  attraction 


f fulphate  of  foda. 

\ carbonate  of  {Irontiam 


VI.  Sulphate  of  Lime. 

- 4 

IT  is  decompofed  by  the  thirty-eight  following 

i.  Sulphite  of  Barites. 

~ 7 fulphite  of  lime. 

The  prod  lifts  are  | ful‘phate  of  barites„ 

Superfluous  attraction . 

2.  Sulphite  of  Pot-Afh . 

— . . n { fulphate  of  pot-afh. 

The  produfts  are  j ful‘phite  of  lime. 

Superfluous  attrait  ion. 


3.  Sulphite 
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3.  Sulphite  of  Soda . 

The  produis  are  \ Cu]P]late  °/  foc^a° 

( lulphite  ot  lime, 

Superfluous  attraction. 


4,  Nitrate  of  Barites. 

The  produds  are  \ 

( lulphate  or  barites 

Superfluous  attraction , 


5.  Nitrate  of  Strontian „ 

The  produas  are 5 f?lte  of  }™e-  . 

( lulphate  ot  itrontian, 

Superfluous  attraction. 


6.  Nitrite  of  Barites . 

The  prod uds  are  \ . 

( lulphate  of  barites, 

Superfluous  attraction , 

7.  Nitrite  of  Strontium , 

The  produas  are  l ]?ip'i,te  of  lirne- 

3 lulphate  of  ftroutian. 

Superfluous  attraction , ' 


O g 


6,  Muriate- 


i 
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8.  Muriate  of  Barites. 

, . 0 7 muriate  of  lime. 

The  produSs  are  £ fulphate  of  barites. 

Superfluous  attraction. 

9.  Muriate  of  Strontian . 

_ , o f muriate  of  lime. 

The  produfts  are^  fu|phate  of  ftrontiau. 

Superfluous  attraction. 

10.  Phofphate  of  Barites . 

_ 1 r ( phofphate  of  lime. 

The  products  are  j J-ulp£ate  of  barites. 

Superfluous  attraction . 


11.  Phofphate  of  Strontian . 


The  produis  are| 


phofphate  of  lime, 
lulphate  of  ftrontiau. 


Superfluous  attraction . 


12.  Phofphate  of  Pot-Ajh . 

0 f fulphate  of  pot-afîu 
I he  products  are  j phofphate  0f  lime.. 

Superfluous  attraCli on. 


IS.  Phofpha 
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13.  Phofphate  of  Soda . 

T o ? fulpliate  of  ibda. 

Jhe  products  are  £ ph£fphate  of  lime. 

Superfluous  attraction . 

14.  Phofphate  of  Ammonia. 

t ri  Ç fulphate  of  ammonia, 
lhe  products  are  t , rr  i . r 
r ( pholphate  or  lime. 

Necefary  attraction „ 


15.  Phofphate  of  Alumine . 

m i o Ç fulpliate  of  alumine, 
lhe  products  are<  i r r 

1 { pholphate  ot  lime. 

JSfeceJfary  attraction . 


16,  17,  18,  19,  20,  21. 

« 

The  phofphites  with  the  bafes  of  the  fix  pre- 
ceding phofphates  appear  capable,  like  them, 
of  decompofmg  the  fulphate  of  lime.  The  pro- 
ducts are  phofphite  of  lime  and  the  fulphates 
above-mentioned. 


22.  Fluate  of  Barites  ? 

The  produfts  are  5 ?f 

4 ( iulpiiate  ot  barites. 

Superfluous  attraction . 


23.  Fluate 
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23.  Fluate  of  Strontian  ? 

rpi  i o fluate  of  lime. 

Ihe  products  are^  r , , . r « 

1 ( luiphate  of  ftrontian, 

Superfluous  attraction* 


24.  Fluate  of  Magnefla 


9 


The  products  are  I °f  “agnefm. 

1 { fluate  of  lime, 

Necef ary  attraction* 


: % «I  . . »•{  ■ 

*■  - s*  'J 


25.  Fluate  of  Pot- A jh  ? 

The  produis  arel  °f  Pot'afll' 

1 l fluate  of  li  me. 

Superfluous  attraction . 


26.  Fluate  of  Soda*  » 

The  produds  are!  C ^ 

A j i fluate  of  lime 

Superfluous  attraction . 


27»  Fluate  of  Ammonia . 

The  produces  are?  Wphate  of  ammonia. 
J ( fluate  of  Iime= 

Neceflary  attraction , 


28,  Borate 
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28,  Borate  of  Barites* 

m -,  o f borate  of  lime* 
The  produces  are  j fulphate  of  barite$ 

Superfluous  attraction; 


29.  Borate  of  Strontium 

m to  S borate  of  lime. 

The  produâs  are  j fulpfcate  of  ftrontian. 

Superfluous  attraction . 


30.  Borate  of  Magnefla , 

rrl  1 o Ç fulphate  of  mapefia. 
The  produas  are  | q{  ^ 

PPeceflary  attraction . 


31,  Borate  of  Pot~Afh . 

rp,  , ■ o V fulphate  of  pot-afh« 

The  produas  are  j bo‘ate  of  lh‘ie. 

Superfluous  attraction , 

32.  Borate  of  Soda , 

rpt  . o Ï fulphate  of  foda, 

I he  produas  are  j bo‘ate  of  limc. 

$ uperfluous  attraction . 


33.  Borate 
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33  Borate  of  Ammonia . 


rpi  i r,  { fulphate  cf  ammonia. 
a ne  proQucts  are  j i , i* 

1 C borate  or  lime. 

NeceJfary  at  trad,  ion. 


34.  Carbonate  of  Barites  f 


rrx  j rx  S carbonate  of  lime 
Ihe  products  are<  r , i . £ , -, 

1 l iulphate  ot  barites 

Superfluous  attraction . 


35.  Carbonate  of  Strontian  f 

rri  j ci  \ carbonate  of  lime. 
Th6  Produis  are  j fulphate  of  ftr0Iltian 

Superfluous  attraction . 

36.  Carbonate  of  Pot-Ajh » 

rpi  1 o f fulphate  of  pot-aih. 
The  produas  are|  cJbonate  0f  Kme. 

Superfluous  attraction . 


37.  Carbonate  of  Soda . 

fulphate  of  foda. 
carbonate  of  lime* 
Superfluous  attraction. 


The  produéts  are 


38.  Carbonate 
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38.  Carbonate  of  Ammonia * 

~ C fulphate  of  ammonia, 
The  produds  are  J caifbonate  of  lime. 

Necejfary  attraction. 


VII.  Sulphate  of  Ammonia. 

It  is  decompofed  by  the  forty-nine  following  : 

1.  Sulphite  of  Barites . 

mi  1 o f fulphite  of  ammonia. 

The  produds  are{  fui|,hate  of  barites. 

Superfluous  attraction. 

Sulphate  of  Pot-Afh. 

mi  j cC'  Ç fulphite  of  ammonia. 
The  produas  are  } fu/phate  of  pot.afll. 

Superfluous  attraction, 

S.  Sulphite  of  Soda * 

mi  i o { fulphite  of  ammonia. 

The  produas  are  J ful|,hate  of  foda> 

Superfluous  attraction . 


4.  Sulphite 
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4.  Sulphite  of  Strontian. 


The  products  are  5 Wite  ammonia, 

( iuiphate  or  ilrontian, 

Superfluous  attraction. 


5.  Sulphite  ofl  Magnefla , 

The  products  are!  JuJphite  of  ammonia, 
1 I iuiphate  or  magnefia, 

When  cold  they  unite  into  a triple  fait, 

Neceflfary  Attraction » 


6.  Nitrate  of  Barites . 

The  products  are  5 ptrate^  of  ammonia, 
1 ^ iuiphate  of  barites. 

Superfluous  attraction , 


r.  Nitrate  ofl  Pot-Aflh  ? 


The  products  aref  pt'ate  of  ammonia, 
1 L iuiphate  of  pot-aih, 

Superfluous  attraction . 


8,  Nitrate  of  Soda  î 


9 


The  produfls  are f ,niff e °f  ammonia. 
1 l iuiphate  of  loda. 

Superfluous  attraction , 


go  Nitrate 


i 
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9.  Nitrate  of  Strontian . 

to  Ç nitrate  of  ammonia. 
The  products  are  j fu]  ^ of  #ontian? 

Superfluous  attraction . 


10.  Nitrate  of  Lime , 

fr1  jo  ( nitrate  of  ammonia. 
The  produis  are  j Mphate  ,lime. 

Superfluous  attraction. 


11.  Nitrate  of  Magnefla. 

With  heat  the  C nitrate  of  ammonia, 
products  are  ( fulphate  of  magnefia. 

When  coid  the  decompofition  is  doubtful. 
Neceflary  attraction . 

12.  Ammonia  co -ma  gnefian  Nitrate, 

f nitrate  of  ammonia. 

The  products  are<  ammoniaco-magnefiaxi 

t fulphate. 

Neceflary  attraction. 

13,  14,  15,  16,  17,  18,  19 . 

The  feven  nitrites , with  the  fame  bafes  as 
the  preceding  nitrates,  appear  to  decompofe 

the  fulphate  of  ammonia  in  a fimilar  manner. 

4 


20.  Muriate 
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20.  Muriate  of  Barites . 

j rs  f muriate  of  ammonia. 
The  product  are  j fu,phate  of  barites. 

Superfluous  attraction . 

21.  Muriate  of  Pot-Afli . 

t o f muriate  of  ammonia. 

The  produéb  are{  fu]phate  of  pot.afll. 

Superfluous  attraction. 

22.  Muriate  of  Soda . 

jo  S muriate  of  ammonia, 

lhe  produâs  are  | fulphate  of  foda. 

Superfluous  attraction . 


23.  Muriate  of  Strontian . 

i o f muriate  of  ammonia. 
The  produfts  are|  fu|phate  of  ftrontian. 

Superfluous  attraction . 


24.  Muriate  of  Lime 

m,  ,o  f muriate  of  ammonia. 
1 [ lulphate  ot  lime. 

Superfluous  attraction. 


25.  Muriate 
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25.  Muriate  of  Magnefia . 

f muriate  of  magnefia. 

The  products  are<  ammoniaco-magnefianful- 

1 phate. 

Necejfary  attraction. 


26.  A m mon i aco- Mag nef  a n Muriate • 

f muriate  of  ammonia. 
The  products  are<  ammoniaco-magnefian 

( fulphate. 

Superfluous  attraction . 


27.  Muriate  of  Alumine . 

f muriate  of  ammonia. 

The  produâs  are<  ammoniaco-aluminousful* 

(.  phate,  or  ammoniacal  alum, 

Necejfary  attraction 


28.  Phofpkate  of  Barites . 

i ~ Ç phofphate  of  ammonia. 
The  prod  u&s  are}  of  barites. 

Superfluous  attraction . 


29‘  Phofphate 
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f 

29.  Phofphate  of  Pot-Afh . 

The  prod  lifts  are  $ P^iate  of  ammonia. 

( iulphate  or  pot-aih* 

Superfluous  atCraCtio n. 


30.  Phofphate  of  Soda . 

The  produfts  are  $ phofphate  of  ammonia,. 
1 ( iulphate  or  ioda. 

Superfluous  attraction * 

3L  Phofphate  of  Soda  and  Ammonia a 

The  produfts  are?  Phofphate  of  ammomi 
1 ( iulphate  or  loda. 

Superfluous  attraction * 


32,  33,  34,  35. 

The  four  phofphites , with  the  fame  bafes  as 
the  phofphates  decompofe  in  like  manner  the 
fulphate  of  ammonia  : the  products  are  the 
fame  fulphates  as  above,  and  phofphite  inftead 
of  phofphate  of  ammonia* 

' I*  <•  V * . V • ' ‘ ' * • ' t 

3 b.  F lu  ate  of  Barites . 


The  produdts  are  5 

1 ( iulphate 

Superfluous  attraction* 


ammonia, 
of  barites* 


37*  Ftua'te 
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37 .  Fluate  of  Strontian * 

The  produds  are  5 ?*f  f ?f  “T 
1 ( lulphate  or  itrontiaru 

Superfluous  attraction. 


38.  Fluate  of  Pot- AJh. 

Thenrodudsare  5 fluate  of  ammonia, 

1 . [lulphate  or  pot-aim 

Superfluous  attraftioyi * 


39.  Fluate  of  Soda . 

r-ni  , -1  o Ç fluate  of  ammonia, 
1 he  products  are<r  , , A ^ r , 

1 (in Ip  hate  or  ioda. 

Superfluous  attraction . 


40.  Siliceous  Fluate  of  Soda . 

The  produds  are  Sammoniaco-fihceous  fluate. 

(lulphate  or  iocla© 

Superfluous  attraction . 


4L  Borate  of  Barites . 

The  produds  aref  ammoniacal  borate. 

t lulphate  or  barites. 

Superfluous  attraction , 


42.  Borate 


âOS  DOUBLE  DECOMPOSITIONS  OF  SALTS 

42.  Borate  of  Pot-AJh . 

rTM  , n f borate  of  ammonia, 
The  produis  are|  fulphatc  of  pot.afll. 

Superfluous  attraction . 


43.  Borate  of  Soda . 

m,  , ri  C borate  of  ammonia, 
The  produas  arej  fu,phate  of  foda. 

Superfluous  attraction » 


44.  Carbonate  of  Barites . 

t o ( carbonate  of  ammonia, 
ihe  produas  are  J fulphate  of  barites. 

Superfluous  attraction* 


45.  Carbonate  of  Strontium 

m to  S carbonate  of  ammonia. 
Ihe  produas  are  J fulphate  of  ftrontian. 

Superfluous  attraction . 


46.  Carbonate  of  Lime. 

rrs  to  ^ carbonate  of  ammonia 
Ihe  products  arej  r t t , n r 
1 ( lulphate  or  lime, 

Neceffary  attraction . 


47.  Carbonate 
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47.  Carbonate  of  Pot- AJh. 

rpi  j o f carbonate  of  ammoniac 
I he  products  are<  r , x r , n 
1 L iulphate  or  pot-aim 

Superfluous  attraction * 


48.  Carbonate  of  Soda. 

Thp  liront! As  ire$  carbonate  of  ammonia. 
1 ( iulphate  or  loda. 

Superfluous  attraction. 


49.  Carbonate  of  Magnefia. 

With  heat  the  pro- f carbonate  of  ammonia, 
duéts  are  1 fulphate  of  magnefia. 

Necejfary  attraction . 


VIII.  Sulphate  of  Magnesia. 

It  is  decompofed  by  the  forty-fix  follow 
ing  : 


VOL.  IV. 


1.  Sulphite 
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1,  Sulphite  of  Barites. 

„ , f fulphite  of  magnefia, 

1110  products  aie^  falp]lat.e  of  barites. 

Superfluous  attraction. 


2.  Sulphite  of  Pot-AJh. 

, S fulphite  of  magnefia. 

The  produéts  are | fulphate  of  pot-alh. 

Superfluous  attraction. 

3.  Sulphite  of  Soda. 

. . f fulphite  of  magnefia, 
I he  produas  a re  | fulphate  0f  foda. 

Superf  uous  attraction.- 


4.  Sulphite  of  Strontian. 

, , n i fui  imi  te  of  magnefia. 

The  producls  are  j fulphate  0f  foontkm. 

Superfluous  attraction. 


5.  Sulphite  of  Ammonia, 

C fulphite  of  magnefia. 

The  produces  are  3 ammoniaco-magnefia  lui- 

( phate. 

Necefary  attraction. 


6 ,  Ni  trait 
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6.  Nitrate  of  Barites . 

The  products  are  5 of  maguefia, 

r ( in  Ip  hate  or  barites, 

a Superfluous  attraction . 


7.  Nitrate  of  Pot-Ajh . 

The  produas  aref  ™trfe  of  magnefia. 
r [ lulphare  or  pot-afk 

Superfluous  attraction . 


, 8.  Nitrate  of  Soda. 

The  produds  are f of  ™S?lelïa‘ 

1 £ lulphate  ot  lock. 

Superfluous  attraction 4 

9*  Nitrate  of  Strontian . 

The  produas  are  5 5 °f  ™Snefia- 

( lulphate  or  ftrontian. 

Super f nous  ait ra ctio m 


10.  Nitrite  of  Lime i 


The  produas  aref  ' 3 of  magnefia. 

{ lulphate  or  lime. 


Superfluous  attraction . 


P 2 


11.  Nitrate 
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11.  Nitrate  of  Ammonia „ 

F nitrate  of  magnefia. 
The  products  are<  ammoniaco-magnefian 

L fulphate. 

Neceffary  attraction , 


12,  15,  14,  U,  16,  17. 

The  fix  Nitrites,  with  the  fame  bafes  as  the 
preceding  nitrates,  act  like  them  on  the  fill- 
phate  of  magnefia,  and  decompofe  it  in  a fimi- 
Jar  manner.  In  thefe  decompofitions  nitrite  of 
magnefia  is  conftantly  produced,  with  different 
fulphates,  according  to  the  fpecies  of  the  ni- 
trites employed. 

18.  Muriate  of  Barites* 


Thp  ni'odnf'ts  arpl  muriate  of  magndïa. 
r i lulphate  or  barites. 

Superfluous  attraction . 


19-  Muriate  of  Strontianr 

rri  k -,  o f muriate  of  magnefia. 
The  Products  are | fulphate  of  ftgntian. 

Superfluous  attraction . 


\ 


20,  Muriate 
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20.  Muriate  of  Lime :. 


muriate  of  magriefia. 


-npl  in  \ 111  Ui  Id.  tC  U1  IllfLÜ  li 

I he  products  ares  r i \ . c-r  43 
1 ( luiphate  or  lime. 

Superfluous  attraction . 


2 1 . Phofph  a te  of  Bari  tes. 

The  produdb  are 5 P^lphate  of  magnefia. 
1 l luiphate  or  barites. 

Superfluous  a t traction. 

22.  Pkofphate  of  Pot-Ajh ... 

The  products  arc  j of  magnefia. 

Â ( luiphate  or  pot-aliu 

Su perfluous  a tira  ct  wn . 


23.  Pkofphate  of  Soda 

The  produéts  are  I P^fphate  of  magnefia. 
1 [ luiphate  or  foda, 

perfluou s a ttracii on. 


24.  Phofpate  of  Strontlan  ? 

The  products  are!  Ç]l0ÇPlïate  of  magnefia. 

I luiphate  or  ftrontiam 

Superfluous  a ttra  cl  ion. 


25.  Pkofphate 


214  DOUBLE  DECOMPOSITIONS  OF  SALTS, 


25.  Pofphate  of  Ammonia . 


f phofphate  of  magnefia. 
The  produéts  are<  ammoniaco-magnefian 

t fulphate. 

Superfluous  attraction* 


26,  27,  28,  29,  30, 

The  five  phofphites  analogous  to  the  precede 
ing  phofphates  with  refpedt  to  their  bales  de- 
compofe  the  fulphate  of  magnèfia  in  the  fame 
manger,  and  phofphite  of  magnefia  is  formed, 


31.  Filiate  of  Barites . 

m to  Ç fuiate  of  magnefia, 
lhe  products  are  j fulphate  of  garitçs, 

Superfluous  attraction. 


32.  Fluate  of  Strontian , 


m jo  ( fluate  of  magnelia. 
lhe  products  are  < r , -,  , r B 

r ( lulphate  ot  itrontiam 

Superfluous  attraction , 


33,  Fluate 
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33.  Filiate  of  Pot-AJh . 

n Î fluate  of  magnefia. 
Ihe  products  are-}  r T ~ ^ 

1 I lulphate  of  pot-alb. 

S uperflu  ous  a Ur  a 8 i on. 


34.  Fluate  of  Soda . 


,rl  , o Î fluate  of  magnet 
The  products  are  { fulphate  of  &!a. 

Superfluous  attraction , 


35.  Fluate  of  Ammonia? 

The  nroduéb  are  S fmate  of  maS'nefia- 
1 ( lulphate  ot  ammonia. 

Necefary  attraction . 


36.  Bora  te  of  Bain  tes. 

rr i i o Ç borate  of  magnefia. 

Ihe  products  are  j r n ^ r d5 

1 ( lulphate  of  barites. 

Superfluous  attraction. 


37.  Borate  of  Strontium 

The  produis  are 
Superfluous  a t traciion. 


borate  of  magnefia. 
fulphate  of  ftrontiam 


33,  Borate 
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38.  Borate  of  Pot-AJh. 

m jo  ( magnefian  borate. 
The  produfts  are]  fulJhateof  pot.afh. 

Superfluous  attraction , 


39.  Borate  of  Soda « 

m j o S borate  of  n 
The  products  are|  fu]r  ]iate  0f 

Superfluous  attraction . 


40.  Borate  of  Ammonia . 

r magnefian  borate. 

The  produéts  are  < ammoniaco-magnefiau 

L fulphate. 

Necejfary  attraction . 


* 

agnefia, 

foda. 


4L  Carbonate  of  Barites. 


rr1  1 o 5 carbonate  of  magnefia, 
1 le  P10  uc  s aie  fulphate  of  barites. 

Superfluous  attraction „ 


✓ 


42.  Carbonate  of  Strontian . 

rpi  -,  o f carbonate  of  magnefia. 
The  products  are  j fulphate  of  ftr0Iftian. 

Superfluous  attraction * 

3 


43.  Carbonate 


DOUBLE  DECOMPOSITIONS  OF  SALTS.  £17 


43.  Carbonate  of  Lime . 

0 ( carbonate  of  mag  ne  fia. 

The  produfts  are  J fulphate  of  lime„& 

Superfluous  attraction , 


44.  Carbonate  of  Pot-Ajh* 

Ç fulphate  of  pot-afh. 

The  produas  are  J C£/bonate  of  magnefia,. 
Superfluous  attraction . 


45.  Carbonate  of  Soda . 

—,  to  f fulphate  of  foda. 
ihe  produas  are}  car'bonate  of  magnefia. 

Superfluous  attraction « 


46.  Carbonate  of  Ammonia , 


The  products  are 


fulphate  of  ammonia, 
carbonate  of  magnefia. 


Necejfary  attraction . 


IX. 
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IX.  ÂM  MO  NI  AGO- MAGNES  I AN  SULPHATE. 
It  is  decomposed  by  the  forty-one  following. 


1.  Sulphite  of  Barites . 

The  nrodufts  areJ"  the  triPle  fulPhite- 
r 1 lulphate  ot  barites. 

Superfluous  attraBion . 

% Sulphite  of  PoUÀJh. 

The  products  are  $ ?,e  ,triPle  JulPp^- 
r ( lulphate  ot  pot-aim 

Superfluous  attraBion . 


3,  Sulphite  of  Soda , 

rru  i S the  triple  fulphite 

I he  products  ares  r , -,  f ,»  , 

1 ( lulphate  ot  loda* 

Superfluous  attraction . 


4«  Sulphite  of  Strontian* 

The  products  are  J ?f  |riple  £u,Phite: 

( lulphate  ot  Itrontian, 

Superfluous  attraBion , 


5.  Nitrate 
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5.  Nitrate  of  Barites , 

—,  T o { the  triple  nitrate 

The  proches  are  j fulpl  Je  of  barites. 

Superfluous  attraction « 

'■v 

60  Nitrate  of  Pot-Ajh , 

^ jo  f the  triple  nitrate, 

The  produas  arej  fu]pha‘e  of  pot.a/h) 

Superfluous  attraction. 


7.  Nitrate  of  Soda . 

-1  o V the  triple  nitrate, 
The  produas  arej  fu,pha‘e  of  foda> 

Superfluous  attraction. 


8.  Nitrate  of  Strontian , 


m jo  IT  the  triple  nitrate. 

The  produas  arej  fulpl  Je  of  ftrontiant 

S uperfluous  attraction. 


9.  Nitrate  of  Lime \ 


The  produis  are 


Superfluous  attraction. 


the  triple  nitrate, 
fulphate  of  lime. 


10,  11, 
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10,  11,  12,  13,  14* 

The  five  nitrites , with  the  fame  bafes  as  the 
preceding  nitrates,  decompoie,  like  them,  the 
am-mohiaco-magnefian  fulphate  : the  products 
are  the  triple  nitrite  and  the  fame  fulphates 
as  above. 


15.  Muriate  of  Barites . 

rn  i o { the  triple  muriate. 
Ihe  products  are  < r . , * c , 

1 ( lulphate  ot  barites. 

Superfluous  attraction . 

**  > 

1 6,  Muriate  of  Pot-Ajh . 

, o f the  triple  muriate, 
ihe  products  are|  fu]pha‘e  of  pot.afh, 

1 

Superfluous  attraction . 

17.  Muriate  of  Soda . 

to  f the  triple  muriate. 
The  produfts  are|  fulphatFe  of  foda. 

Superfluous  attraction. 


18.  Muriate  of  Strontium 

nu  1 o V the  triple  muriate, 

i he  products  are  < r , , ! r n 

1 \ lulphate  or  Itrontian. 

Superfluous  at  tract  ion . 

10.  Muriate 
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i 

19*  Muriate  of  Lime. 


The  products  are  \ ff  ,trif le  ™riate- 
1 ( iu  Ip  hate  ot  lime. 

Superfluous  attraction . 


20.  Phofphate  of  Barites . 

The  prod  Lifts  are!  ïriPle  Phofphate. 
1 ( lulphate  of  barites* 

Superfluous  attraction. 

21.  Phofphate  of  Pot-Ajh. 

The  produds  are 5 îriPle  PholPha^- 
1 l lulphate  of  pot-afh., 

Superfluous  attraction . 


22.  Phofphate  of  Soda . 

The  produas  aref  triP,c  Phofphate. 

L lulphate  of  ioda. 

Superfl nous  a t tra  ci  ion , 


23,  24,  25. 

The  three  phof flutes,  with  the  fame  bafes  as 
the  preceding  phofphates,  decompofe,  like  them, 
the  ammoniaco-magnefian  fulphate,* 


2d.  Fluate 
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2d.  Fluate  of  Barites, 


The  products  are 


L 


Superfluous  attraction* 


the  triple  fluate. 
fulphate  of  barites. 


2 7.  Fluate  of  Strontian* 

m jo  S the  triple  fluate. 

I he  products  are  < r \ l c n s 
1 ( lulphate  of  ltrontiaiu 

Superfluous  attraction . 


28.  Fluate  of  Pot-Ajh . 

—I*  -j  o V the  triple  fluate. 

I he  produis  are  | fulpha*e  of  pot=aft 

Superfluous  attraction . 


29-  Fluate  of  Soda „ 


rp,  - i o Ç the  triple  fluate. 

1 he  produâs  are  J fu,pha'c  (>f  fo(la. 

Superfluous  attraction* 


30.  Fluate  of  Ammonia  ? 

rr,,  7 ro  f fluate  of  magriefia* 

1 he  products  are  < r , n ^ 

1 t lulphate  of  ammonia, 

Necefldry  attraction .■ 


31.  Borate 
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31.  Borate  of  Barites, 


rpi  7 o S the  triple  borate. 

1 he  products  are^  ^ , i f 

1 ( lulphate  or  barites. 

Superfluous  attraction. 


32.  Borate  of  Strontiun . 


The  produfts  are]  !h,c  f'f e ™rat(\ . 

1 ( lulphate  ot  ItrontiaiL 

Superfluous  attraction . 


33,  Borate  of  Pot-Ajh . 

The  produéb  are]  ?f  *rifle  J?ora]e-  _ 

1 ( lulphate  ot  pot-am 

Superfluous  attraction , 


34.  Borate  of  Soda . 

ty 

The  products  aref  .triPle  J0™*- 
1 b lulphate  ot  toda. 

Superfluous  attraction . 


35.  Borate  of  Ammonia  ? 

The  produâs  are]  fmmoniaCal  fulP!îate- 

C borate  ot  magnena. 

2vr ecejja ry  At t ra ct ion , 


4 


35.  Carbonate 


J 
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36,  Carbonate  of  Barites . 

. 0 C the  triple  carbonate, 
lhe  product  are  J fu]pha|e  of  barites„ 

Superfluous  attraction, 


37 . Carbonate  of  Strontian , 

t 0 Ç the  triple  carbonate* 
The  produas  are  j fulpha(e  of  ftl.ontian. 

Superfluous  attraction , 


38*  Carbonate  of  Lime . 


carbonate  of  ammonia. 


Not  cold. 

With  heat  the  Î car^onate  of  magnefia* 
produas  are[  fulphate  of  lime. 

Neceffary  attraction,  x 


39.  Carbonate  of  Pot-AJk* 

^ t 0 C the  triple  carbonate 
The  produas  are  j fulplJe  of  pot_alh„ 

Superfluous  attraction . 


40  Carbonate  of  Soda ^ 

_1  t « ( the  triple  carbonate* 

The  produas  are  J fu]plm‘e  of  foda. 

Superfluous  attraction. 
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41.  Carbonate  of  Magnejîa . 

With  heat  the  pro-  { carbonate  of  ammonia, 
duéts  are  ( fuiphate  of  magnefia, 

Neceffary  attraction . 


X.  Sulphate  of  Glucine* 

IT  is  decompofed  by  the  fifty- feven  fob 


lowing  : 


1.  Sulphite  of  Barites * 

The  orodufts  aref  fulPhite  of  giucine. 
lue  piociucts  aie | fulphate  of  barites. 

Superfluous  attraction . 


2.  Sulphite  of  Fot-AJh . 

m i o Ç fulphite  of  glucine* 
Ihe  products  are<  r r ^ n. 

1 l iulphate  ot  pot-afh0 

Superfuous  attraction* 


3.  Sulphite  of  Soda . 

mi  jo  Ç fulphite  of  glucine, 
1 ( Iulphate  ot  ioda. 

Superfluous  attraction* 


Vol.  IV. 


Q 


4.  Sulphite 
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4.  Sulphite  of  Strontian. 

jo  C fulphite  of  glucine. 
The  produas  are  j fullphate  of  1;troutian, 

Superfuous  attraction . 


5.  Nitrate  of  Barites . 


m 10  i nitrate  of  elueme. 
ihe  products  are^  ^ , . Pv  v 

r ( lulphate  or  barites. 

Superfluous  attraction . 


6.  Nitrate  of  Pot-AJh. 

m i o f nitrate  of  eiucine. 

Ihe  produas  are | fulphate  0fpot.alh 

Superfluous  attraction . 

7.  Nitrate  of  Soda . 

rr,,  i o.  Î nitrate  of  glucine* 

Ihe  products  aret  />  i i . , 

1 ( lulphate  or  ioda, 

<9, uperfluous  a t tra  Ci  ion . 


•8.  Nitrate  of  Strontian. 

i n ( nitrate  of  giucine. 

[he  produas  are  j fulphate  0f  ftrontian. 

-ft/ p e rfl  nous  at  t r a Cl  i o n . 


9>  Nitrate 
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9-  Nitrate  of  Lime . 

The  produfts  are?  «^rate  of  glueine 
1 l iulphate  or  lime. 

? rfluous  attra&ion. 


10.  Nitrate  of  Ammonia . 

The  produis  are?  "Tft  of/lucine-. 

1 ( luiphate  or  ammonia® 

Superfluous  attra&ion . 


11.  Nitrate  of  Magne  fa „ 


The  produâs  are?  ptrate  of  glucine 

C luiphate  ot  magnelia« 


Superfuous  attra&ion . 


15.  Ammoniaco-magnefan  Nitrate ; 


nitrate  of  glucine. 

The  produis  are<  ammoniaco-magnefian 

fulphate® 

Superfuous  attra&ion . 


13,  14,  15,  Id,  17,  18,  19,  50, 

The  eight  nitrites , with  the  fame  bafes  as  the 
preceding  nitrates,  decompofe,  like  them,  the 
fulphate  of  glucine.  Nitrite  of  glucine  is 

Q 5 formed 


22S  DOUBLE  DECOMPOSITIONS  OF  SALTS, 

formed  inftead  of  the  nitrate,  and  the  fame 
fulphates  as  above. 


21.  Muriate  of  Barites. 

to  Ç muriate  of  uducine. 
The  produas  are  J fulphate  of  Writes. 

Superfluous  attraction . 


22.  Muriate  of  Pot-Jjh. 

to  ^ muriate  of  glucine. 
Ihe  produas  are  > fu|phate  of  °pot.aft. 

Superfluous  attraction . 


23.  Muriate  of  Soda « 

i o f muriate  of  glucine. 
The  produas  are|  fulphate  of  foda. 

Superfluous  attraction . 


24.  Muriate  of  Strontian , 

t o f muriate  of  glucine. 
Ihe  products  are|  fLl]p]ia^e  0f  ftrontian. 

Superfluous  attraction . 


25.  Muriate  of  Lime. 

_ . _ f muriate  of  glucine. 

The  produas  are^  fu]phate  0f  lime. 

Superfluous  attraction . 


26.  Muriate 
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96.  Muriate  of  Ammonia. 

t 0 \ muriate  of  glucine. 

lhe  products  are  j fulphate  0f  ammonia. 

Superfluous  attraction.  ^ 


97,  Muriate  of  Magnefia. 

,o  T muriate  of  Hu  cine, 
lhe  products  arej  fu]phate  of  magnefia. 

Superfluous  attraction. 


SB.  A mmoniaco-M ague  fan  Muriate * 


r muriate  of  glucine 
The  products  are^  ammoniaco-magnefiau 

' ( fulpliate. 

Superfluous  attraction . 


9 ~ 


99.  Phofphate  of  Barites. 

Thp  nrofludts  are  £ PhofPhate  of  glucine- 
lhe  products  are|  fulphate  of  frites. 

Superfluous  attraction. 


30.  Phofphate  of  St r ont i an. 


The  produéls  arej^ 


phofphate  of  glucine. 
lulphate  of  ftrontian. 


Superfluous  attraction . 


», 


31.  Phofphate 
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31.  Phofphate  of  Pot-Ajh . 

The  products  are?  PM^te  of  glucine, 
1 l luiphate  oi  pot-am. 

Superfluous  attraction . 


3%  Phofphate  of  Soda. 

The  products  are!  of  glucii 

1 l iulphate  or  pot-aih 

Superfluous  attraction . 


33.  Phofphate  of  Ammonia > 


The  produis  are!  P^fphate  of  glucine, 
1 l iulphate  oi  ammonia. 

Superfluous  attraction . 


34.  Phofphate  of  Magnefia. 


phofphate  of  glucine. 


I he  prociucts  are  < h , / . r r 

1 ( iulphate  ot  magneiia 


c 

u 


uperfluous  attraction. 


35,  36 , 37,  38,  39,  40. 

The  fix  phofphites , with  the  fame  bafes  as  the 
phofphates,  equally  decompofe  the  fulphate  of 
glucine,  forming  phofphite  inftead  of  phof- 
phate, and  the  fulphates  as  above. 


4L  Fluate 
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41.  F incite  of  Barites . 


The  produéls  are 


fluate  of  glucine. 
fulphate  of  barites* 


Su perfl  u ous  a ttra  Ft  ion. 


42.  Fluate  of  Strontian . 

~ { fluate  of  glucine* 

I he  produis  are^  fulphate  of  ftroutian. 

Superfluous  attraFtion. 


43*  Fluate  of  Magnefa . 

i o Î fluate  of  glucine. 
The  produas  are  j fulphate  magnefia. 

Superfluous  attraction . 


44.  Fluate  of  Pot-AJh , 

t o f fluate  of  glucine. 
Ihe  produas  are}  fulphate  of  pot_afh. 

iu/pe rfl nous  attraction. 


45.  Fluate  of  Soda . 

rp-j  , o f fluate  of  glucine. 
3 he  produas  are|  fulphate  <ff  foda. 

Superfluous  attraFtion , 


46.  Fluate 
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46.  Fluate  of  Ammonia, 

j r,  ( fluate  of  glucine. 

The  produis  are-j  fulphate  & ammonia. 

Superfluous  attraction. 


47.  Borate  of  Barites. 

■v  '*  ' 

rpi  jo  f borate  of  glucine. 
The  products  are  j fu]phate  J barites. 

Superfluous  attraction . 

48.  Borate  of  Pot-Afh. 

^ t ri  Ç borate  of  glucine. 

The  products  are  j fulphate  J pot.alh. 

Superfluous  attraction . 

49.  Borate  of  Soda . 

rr<1  . n ( borate  of  glucine* 

The  produas  are  j fulphate  ofbfoda. 

Superfluous  attraction. 


50.  Borate  of  Ammonia . 

,0  f borate  of  glucine. 
The  pioduc  s aiej  0f  ammonia. 

Superfluous  attraction. 


51»  Carbonate 
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51.  Carbonate  of  Barites. 

» 

, 0 C carbonate  of  glucine* 
The  produis  are  j fulphate  of  barites. 

Superfluous  attraction . 


52.  Carbonate  of  Strontian . 

0 < carbonate  of  glucine* 

ihe  produas  are  j fulphate  of  ftrontian. 

Superfluous  attraction . 

à 

53.  Carbonate  of  Lime » 


-,  o S carbonate  of  glucine. 
The  produas  are  j fulphate  of  Hl£e. 

Superfluous  attraction . 


54.  Carbonate  of  Pot-Afk . 

, 0 f carbonate  of  glue i ne 
The  produas  are  j fu,phate  of  pot„afh. 

Superfluous  attraction . 


55.  Carbonate  of  Soda . 

, o f fulphate  of  foda. 

The  produas  are  j ca;bonate  of  glucine. 

Superfluous  attraction . 


56,  Carbonate 
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56.  Carbonate  of  M a gncfla. 

fulphate  of  magnefia. 
carbonate  of  glucine. 
Superfluous  attraction , 


The  products  arc  | 


57.  Carbonate  of  Ammonia * 

The  produces  are!  fulPhate  of  ™oi,ia. 

I carbonate  or  glucine. 

Superfluous  attraction. 


XL  Sulphate  of  alumine. 


IT  is  decompofed  by  the  fixty-four  follow- 


in  o' 


1.  Sulphite  of  Barites. 

The  produSs  are  5 fW'7  °i  Cmme 
1 ( lulphate  ot  barites, 

Superfluous  attraction . 


% Sulphite  of  Pot- A flu 

The  produas  are  5 alumi"e- 

1 ( lulphate  of  pot-afli. 

Superfluous  attraction , 


3,  Sulphite 
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> 


3»  Sulphite  of  Soda , 

rpi  je  S fulphite  of  alumine* 
The  products  arej  of  foda. 

Superfluous  attraction . 


4.  Sulphite  of  Strontian . 

rpT  -,  o Ç fuiphite  of  alumine. 
The  products  are  j fu]£hate  of  ftrontian> 

Superfluous  attraction , 


5.  Sulphite  of  Ammonia « 

] o T aluminous  fuiphite* 
JLhe  products  are<  r 1 -,  . r 1 

r f lulphate  of  ammonia* 

Superfluous  attraction . 


6.  Sulphite  of  Magnefa . 

The  products  are  $ aluminous  fuiphite 

( lulphate  ot  magnelia* 

Superfluous  attraction . 


7.  Ammoniaco-Magnefan  Sulphite. 


f aluminous 
The  products  are<  ammoniaco 

i fu 


ague fi an 


Superfluous  attraction , 
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8.  Sulphite  of  Glucine  ? 

rpi  i o Ç aluminous  fulphite. 
I he  products  are-<  r , -,  , c S • 

1 l iulphate  ot  glucine. 

Superfluous  attraction . 


9.  Nitrate  of  Barites . 

m i cl  Ç nitrate  of  alumine. 

The  preduds  are  J fulphate  of  barites, 

Superfluous  attraction . 

10.  Nitrate  of  Pot-Afh . 

It  is  decompofed  in  part,  and  fo  far  as  to 
form  alum,  or  acid  fulphate  of  alumine,  and 
of  pot- alii. 


1 1.  Nitrate  of  Soda . 

The  oroduds  are  $ nitrate  of  alumine. 
r l Iulphate  oi  iopa. 

Superfluous  attraction . 


12.  Nitrate  of  Strontian. 

rpi  to  S nitrate  of  alumine. 
The  products  are  J fulphate  of  ftrontian, 

Superfluous  attraction , 


13,  Nitrate \ 
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IS.  Nitrate  of  Lime . 

rnl  -,  0 { nitrate  of  alumine. 

The  produas  are  j fu]phate  of  Hme. 

Superfluous  attraction. 

14.  Nitrate  of  Ammonia . 

i n ( nitrate  of  alumine. 
The  produas  arej  fulphate  of  ammonia, 

Superfl nous  attraction. 


15.  Nitrate  of  Magnefia. 

to  i nitrate  of  alumine. 
The  produas  are}  fulphate  of  magnefia. 

Superfluous  attraction . 


16.  Ammoniaco-Magnefan  Nitrate. 

i 

f nitrate  of  alumine. 

The  products  are 4 ammoniaco-magnefian 

i triple  fulphate. 

This  decompofition  is  limited* 

Superfluous  attraction . 

* 

17,  IB,  19,  SO,  £ 1,  ££,  £5,  £4. 

The  eight  nitrites  with  the  fame  bafes  as  the 
preceding  nitrates  appear  to  decompofe  fulphate 
of  alumine  in  a fimilar  manner. 


£5,  Muriate 
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HP 

JL 


25.  Muriate  of  Barites. 

he  produas  are  5 of  alumine. 

r , l iulphate  ot  barites. 

Superfluous  attraction . 

2 6 . Jfw  ri#  te  of  Po  t-  A \fli. 

The  produds  are  ? ™r|atf  of,  Avoine. 
1 ( iulphate  or  pot-aim 

Superfluous  attraction . 


27»  Muriate  of  Soda « 


The  produas  are!  of  alumine, 

v.  iulphate  ox  iocia. 

Superfluous  attraâion . 


28.  Muriate  of  Strontian* 

The  produas  are?  Î-Tw  °t  anlumine- 

( iulphate  of  Itrontian 

Superfluous  attraction » 


29»  Muriate  of  Lime . 

The  produds  are$  ™^ate  oi  aiumine, 

( iulphate  of  lime. 

Superfluous  attraction , 


30,  Muriate 
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30,  Muriate  of  Ammonia . 

mi  i o <[  muriate  of  alumine. 

I he  products  arei  r , , . r 

1 ( lulphate  or  ammonia. 

Superfluous  attraction . 


31.  Muriate  of  Magnejia . 

m i o T muriate  of  alumine. 

I he  products  are  < r , -,  , r r 

1 ( lulphate  ot  magnelia. 

Superfluous  attraction . 


32  • Ammoniac  o- Ma  g ne  fan  Muriate . 


muriate  of  alumine, 
ammoniaco-magnefian  fuî- 
phate,  and  ammoniacated 
alum. 

» 

Superfluous  attraction. 


The  prod  lifts  are< 


33»  Muriate  of  G lu  cine. 

The  produds  are  5 T/’  w of,al“mi.ne- 
1 ( lulphate  or  glucme. 

Superfluous  attraction. 


34.  Phofphate  of  Barites . 

The  products  are!  PWiate  °f  alumine. 
1 l lulphate  ol  barites. 

Supeifluous  attraction „ 


35»  Phofphate 


\ 
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35.  Phofphate  of  Pot-Afi* 

The  products  are  1 P^phate  of  alumine. 

1 i lulphate  oi  pot-alh. 

Superfluous  attraction. 


36.  Phofphate  of  Soda. 

The  produas  arej  phofplmte  of  alumine. 
1 l lulphate  or  loda. 

Superfluous  attraction. 


37 . Phofphate  of  Ammonia . 

T1-.P  nrnrl„as  a re 5 phofphate  of  alumine 
1 l lulphate  or  ammonia. 

Superfluous  attraction. 

. v . ’ ' r 

38.  Phofphate  of  Magnefia  ? 


phofphate  of  alumine. 


The  produas  are  J 
Superfluous  attraction. 


mag;nefia< 


S 9.  Phofphate  of  Glucine . 

m i a ' { phofphate  of  alumine. 

The  produas  are  j of  glucine. 

Superfluous  attraction. 


40,  41 
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40,  41,  42,  43,  44,  45* 

The  fix  phofphites , with  the  fame  bafes  as  the 
preceding  phofphates,  feem  to  be  capable  of 
decompofing,  like  them,  the  fulphate  of  alu» 
miue. 


46.  Fluate  of  Barites . 

The  nrodufts  are  5 fluate  of  alumine- 
1 l iulphate  ot  barites* 

Superfluous  attraction . 


47*  Fluate  of  Strontian . 

The  produas  are$  f aJu™inc\ 

1 ( iulphate  ot  itrontian. 

Superfluous  attraction . 


48.  Fluate  of  Magnefla . 

rpi  i o f fluate  of  alumine. 
Ihe  products  are<  r 1 i 4.  c /• 

1 [ iulphate  of  magneua< 

Superfluous  attraction . 


49*  Fluate  of  Pot-AJh. 

The  nroclufts  are  1 fluate  of  a,um:ne* 

1 l Iulphate  ot  pot-aih 

Superfluous  attraction , 


Vol.  IV. 


R 


.50.  Fluate 


242  DOUBLE  DECOMPOSITIONS  OF  SALTS'. 


50.  Fluate  of  Soda. 

1 o S fluate  of  alumine. 
The  products  are  J fulphate  of  foda. 

Superfluous  attraction* 


51.  Fluate  of  Ammonia , 

fluate  of  alumine. 


r^,  jo  f fluate  of  al 
I lie  products  are  | fu]phate  of 

Superfluous  attraction 


ammonia. 


5%  Fluate  of  Glucine  ? 

, o { fluate  of  alumine, 
llie  produas  are  > fulphate  of  glucine> 

Superfluous  attraction . 

53.  Borate  of  Barites. 

-,«•  . o C borate  of  alumine* 

The  produas  are  j fulphate  of  barites. 

Su pe rflu ous  attraction. 


54.  Borate  of  Pot- A flu 

r borate  of  alumine. 

The  products  are<  fulphate  of  pot-afli  and 

l alum. 

Superfluous  attraction, 

55*  Borate 
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65.  Borate  of  Soda • 

The  produis  aref  !X,,ra,tefof 

1 [ iulphate  or  ioda. 

Superfluous  attraction, 

■J  -V  'V  "•  • 

.56.  Borate  of  Ammonia . 

• 'i.ii  , f ' 

f borate  of  alumine; 

The  products  are<  fulphate  of  ammonia  and 

i ammoniated  alum, 

- Superfluous  attraction . 

4 *•  \r  ’ . . > ; " ï“  "> 

i-.-  ■ 

57,  58,  59,  hO,  61,  62,  63,  64.  ' 

# * x - «'  * ‘ i 

The  carbonates  of  barites,  ftrontiari,  lime, 
pot-afh,  fo da,  magnefia,  ammonia,  and  glucine, 
decompofe  the  fulphate  of  alumine,  and  form 
carbonate  of  alumine,  and  the  fulphates  of  each 
of  thofe  bafes; 


XIL  AND  XIII. 

The  Acid  and  Acidulous  Sulphates  of 

Alumine, 

THESE  are  adted  upon,  like  the  preceding 
fpecies,  by  the  other  faits  ; and  each  of  them, 
like  it,  prefen ts  the  fixty-four  double  decom^ 
pofitions  exhibited  above, 

R g. 


XIV, 
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XIV.  Sulphate  of  Zircone, 

IT  is  decompofed  by  the  feventy-fix  follow* 
ing  : 

1,  2,  3,  4,  5,  6,  7 , 8,  9» 

The  fulphites  of  barites,  pot-aih,  foda,  ftron- 
tian  ammonia,  magnefia,  ammoniaco-magne- 
fian  glucine,  and  alumine  ; in  fhort,.  all  the 
fulphites,  except  thofe  of  lime  and  zircone, 
decompofe  the  Sulphate  of  zircone» 

All  thefe  decompofitions  are  effected  by  fuper- 
fluous  double  attractions,  becaufe  the  bafes  of 
all  thefe  fulphites  have  a greater  affinity  with 
the  fulphuric  acid  than  zircone  has.  The  pro- 
ducts confift  of  fulphite  of  zircone  in  every 
cafe,  and  the  fulphate  with  the  bafe  of  the  de- 
compofing  fulphite. 

10,  11,  12,  13,  14,  15,  Id,  17,  18,  ig. 

The  fir  ft  ten  fpecies  of  nitrates,  or  all,  except 
that  with  zircone  for  its  bafe,  likewife  decom- 
pofe the  fulphate  of  zircone  by  fuperfluous  dou« 
ble  attractions.  In  thefe  ten  decompofitions  the 
products  are  nitrate  of  ziïcone  and  a fulphate, 
differing  in  its  bafe  according  to  the  decom- 
pofing  nitrate* 


20,  21, 
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20,  21,  22,  23,  24,  25,  2 6,  27,  28,  29- 

It  is  the  fame  with  the  ten  nitrites.  Nitrite 
of  zircone  is  produced  in  thefe  decompofrtions, 
which  we  infer  from  the  known  laws  of  elective 
attraPion. 

30,  31,  32,  33,  34,  35,  36,  37,  38,  39. 

The  ten  fpecies  of  muriates,  formed  by  the 
bafes  which  have  a greater  affinity  than  zircone 
for  the  fulphuric  acid,  as  well  as  for  the  muria- 
tic, like  wife  decompofe  the  fulphate  of  zircone 
by  fuperfluous  double  attrapions.  In  all  thefe 
cafes  muriate  of  zircone  is  produced,  with  the 
iulphates  correfponding  in  refpeci  of  their  bafes 
to  the  decompofing  muriates. 


40,  41,  42,  43,  44,  45,  46,  47. 


The  eight  phofphates  of  barites,  ftrontian, 
pot-affi,  foda,  ammonia,  magnefia,  glucine,  and 
alumine,  in  a word,  all  the  phofphates,  except 
thofe  of  lime  and  zircone,  decompofe  the  zir- 
conian  fulphate,  The  double  attrapions  here 
are  all  fuperfluous.  In  each  cafe  phofphate  of 
zircone  is  formed,  with  fulphates  differing  ac<* 


cording  to  the  fpecies  of  the  decompofing  phos- 
phates. 


48, 
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48/  49  50,  51,  5%  53,  54,  55, 

It  is  the  fame  with  the  eight  following  phof- 
phites  ; all  the  phofphites,  that  of  lime  excepted, 
decompoftng  the  fulphate  of  zircone  by  fuper- 
fluous  double  attrapions  ; a phofphite  of 
cone  being  always  found» 

56,  57 , 58,  59,  60,  61,  62. 

The  feven  fluates  of  barites,  ftrontian,  masf- 
nefia,  pot-ath,  foda,  ammonia,  and  glucine,  de- 
compote  the  fulphate  of  zircone  by  fuperfluous 
double  attractions.  That  of  lime  is  the  only 
one  by  which  it  is  not  decompofed.  In  all 
thefe  decompofitions  fluate  of  zircone  is  pro^* 
ducedo 

63,  64,  65,  66,  67. 

The  five  borates  of  barites,  ftrontian,  pot- 
ato, foda,  and  ammonia,  decompofe  the  ful- 
phate of  zircone.  The  borates  of  lime  and 
magnefia  do  not  appear  capable  of  aPing  as  the 
preceding. 

We  are  wholly  ignorant  of  the  aétîon  of  the 
borates  of  alumine  and  glucine,  which  are  yet 
unknown. 

Borate  of  zircone  is  uniformly  produced  ia 
the  decompofitions  above-mentioned. 


68,  69, 
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68,  6ft  70,  71,  72,  73,  74,  75,  76. 

The  carbonates  with  bates  of  barites,  ftrontian, 
lime,  pot-afli,  foda,  magnefia,  ammonia,  glu- 
cine,  and  alumine,  decompofe  the  fulphate  of 
fircone  by  fuperfluous  double  attradtions.  In 
thefe  nine  decompofitions  carbonate  of  zircone 
is  uniformly  produced,  with  fulphates  differing 
according  to  the  bafes  of  the  carbonates  em* 
ployed  to  affedt  thenn 


XV.  Sulphate  of  Barites. 

IT  is  decompofed  by  the  twenty-feven  foh 
lowing,  befide  the  thirteen  fulphates  already 
mentioned. 

Note.  The  fulphites  will  not  be  again  treated 
with  the  fulphates,  becaufe,  thefe  having  been 
already  examined  in  the  fourteen  preceding* 
fpecies,  they  would  here  be  only  repetitions. 


1.  Nitrate  of  Strontian , 


rp-,  ! o ( nitrate  of  barites. 

Xhe  produdts  are  < r , , r n 

1 ( lulphite  or  itrontian, 

Necejfary  attraction. 


o 

yCA  • 


Nitrite 
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2.  Nitrate  of  Strontian  ? 


The  products  are  jj  ^ 
NeceJJary  attraction , 


3.  Muriate  of  Strontian . 


The  produces  are  ^ ^ 
Neceffary  attraction* 


4,  5,  6,  7,  8,  9?  10,  11,  12,  13,  14. 


Of  the  fourteen  fpecies  of  phofphates  v hi  eh 
I have  made  known,  there  are  eleven  that  de- 
compofe  lulphite  of  barites,  the  phofphates 
of  barites,  lime,  and  filex,  are  the  only  ex- 
ceptions. All  the  double  attractions  heie  are 
fuperfluous,  fince  the  phofplioric  acid  alone  de- 

compofes  all  the  fulphites. 

Phofphite  of  barites  is  unifonply  produced 
in  thefe  decompolitions  ; the  fulphites  formed 
vary  according  to  the  bafes  of  the  phofphates 
employed. 

The  acid  phofphate  of  lime  a&s  only  till  its 
excefs  of  acid  is  abforbed. 


15,  16, 
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15,  16,  17,  18,  19,  20,  21,  22,  23. 

The  nine  fpecies  of  phofphites  anfvvering  to 
the  phofphates  mentioned  above,  except  the 
acid  calcareous  fpecies,  that  of  foda  and  am- 
monia, and  that  of  filex,  which  are  not  known 
in  this  genus  as  in  the  phofphates,  decompofe 
the  fulphite  of  barites,  Phofphite  of  barites  is 
formed  inftead  of  phofphate.  The  attractions 
are  all  of  the  fuperfluous  kind. 

24.  Fluate  of  S iront  ian? 


Theproduas  are  I baritcs\ 

1 i lulphite  of  ftrontian. 

Superfluous  attraction. 


No  borate  deeompofes  this  fait. 

Three  carbonates  only  effect  its  decompo* 
fftion  \ namely. 


25.  Carbonate  of  Pot-Afli . 

Themoduas  are!  fulPhite  of  Pot"afh« 

1 t carbonate  of  barites# 

Ncceflary  attraction , 


26.  Carbonate 
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$6.  Carbonate  of  Soda. 

The  produas  are?  fulPhite  of  ^ . 

I carbonate  or  bantcs. 

NeceJJary  attraction . 

r • - * V Sw  • • . *.  . \ 

£?.  Carbonate  of  Ammonia. 

The  produfts  are(  fuIPhite  of  f!mo"ia' 
r [ carbonate  ot  barites, 

Necefary  attraction. 


XVI.  Sulphite  of  Lime. 

IT  is  decompofed  by  the  twenty-five  follow^ 
ing  : 

None  of  the  fulphates  decompofe  it,  as  we 
have  feen  in  the  fourteen  fpecies  of  this  genus 
treated  on  above. 

No  nitrate,  or  nitrite  decompofes  it, 

]Nfo  muriate  decompofes  it. 


I,  2,  3,  4,  5,  6 , 7,  8,  9 , 10,  11,  12, 

Twelve  phofphates  decompofe  the  fulphite  of 
lime.  There  are  only  that  with  bafe  of  lime, 

the 


DOUBLE  DECOMPOSITIONS  OF  SALTS.  £51 


the  acid  calcareous  phofphate,  and  that  of 
filex,  by  which  it  is  not  decompofed. 

13,  14,  15,  16,  17,  18. 

Six  fluatcs,  thofe  with  bafes  of  barites,  ftroii- 
tian,  magnefia,  pot-afh,  foda,  ammonia,  decom- 
pofe  the  fulphite  of  lime,  and  calcareous  fulphite 
is  formed. 


19-  Borate  of  Strontian  ? 

The  produds  aref  J0.rf  « of  . 

1 I lulphjte  oi  itrontiam 

Superfluous  attraction. 


£0,  Borate  of  Magnefia  ? 

The  produds  are  5 fulPhite  pf.  magnefia. 

( borate  ot  lime. 

Neceffary  Attraction* 

21,  22,  £3,  £4,  £5. 

Five  carbonates,  namely,  thofe  of  barites^ 
(Iron tian,  pot-afh,  foda,  and  ammonia,  decom- 
pofe  the  fulphite  of  lime,  and  carbonate  of 
lime  is  produced.  The  double  attractions  are 
almoft  all  nec.effary.  The  fulphites  formed  vary 
according  to  the  bafes  of  the  carbonates  em- 
ployed to  effect  the  decompofitiom 


XVII. 
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XVII.  S ulphite  of  Pot-Ash. 

IT  is  decompofed  by  the  fifty-three  follow- 
ing, befide  the  twelve  fulphates  already  men- 
tioned. 

1,  2,  3,  4,  5,  6,  7,  8,  9. 

The  nitrates  of  barites,  foda,  ftrontian,  lime, 
magnefia,  am  mo  n i aca-m  ag  n e fian  glucine,  alu- 
mine, and  zircone,  decompofe  the  fulphite  of 
pot-afli.  Nitrate  of  pot-afh  is  uniformly  pro- 
duced by  thefe  decompofitions,  all  of  which  are 
effedted  by  a fuperfluous  attraétion,  fmce  the 
nitric  acid  is  ftronger  than  the  fulphureous, 

\ •-  , + ■ * 

10,  11,  12,  13,  14,  15,  16,  17,  18. 

The  nitrites  with  the  fame  bafes  as  the  for- 
going nitrates  effect  fnnilar  decompofitions. 

19,  20,  SI,  22,  23,  24,  25,  2,6,  27,  28. 

* f * 

Ten  muriates,  thofe  of  barites,  foda,  ftron- 
tian, lime,  ammonia,  magnefia,  ammoniaco- 
magnefian,  and  glucine,  decompofe  fulphite  of 
potafh.  The  products  are  muriate  of  pot-afh, 
and  different  fulphates* 

4 


29,  30. 
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29,  30,  31,  32,  33,  34,  35,  36,  37,  38,  39- 

Nine  phofphates  deeompofe  fulphite  of  lime  : 
there  are  only  thofe  of  barites,  lime,  ftrontian, 
and  pot-afli,  which  do  not  decompole  it. 

40,  41,  42,  43,  44,  45,  46,  47* 

Eight  phofphites,  fimilar  to  the  phofphates 
with  refpect  to  their  bafes,  that  of  foda  and 
ammonia,  which  is  not  known,  excepted,  de- 
compofe  the  fulphite  of  pot-aih. 


48,  49,  50,  51,  52. 

Five  fluates,  thofe  of  barites,  ftrontian,  mag- 
nefia,  foda,  and  ammonia,  deeompofe  fulphite 
of  pot-aih.  In  tliefe  decompofitions  fluate  of 
pot-aAi  is  formed. 

No  borate  is  known  to  deeompofe  this  fait 


53.  Carbonate  of  Soda . 


The  mwltifts  ar<5  carbonate  of  pot-afh. 
1 l lulphite  ox  loda. 

iVec tflary  attraction. 


XVII I. 
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XVIII.  Sulphite  of  Soda, 

IT  is  decompofed  by  the  forty-five  following, 
beiide  the  twelve  fulphates  already  mentioned- 

T,  2,  3,  4,  5,  6,  7,  8. 

Eight  nitrates,  namely,  thofe  with  bafes  of 
barites,  ftrontian,  lime,  magnefia,  ammoniaco- 
magnefian  glucine,  alumine,  and  zircone,  de- 
compofe  the  fulphite  of  foda,  Nitrate  of  foda 
is  produced  in  all  thefe  decompofitions,  which 
are  effected  by  a fuperfluous  attraction* 

9,  10,  11,  12,  13,  14,  15,  1 6. 

' • ‘ ■ ■ i # f ] 

The  eight  nitrites,  with  the  fame  bafes  as  the 
preceding  nitrates,  decompofe  fulphite  of  foda 
in  a fimilar  manner. 


17,  18,  19,  £0,  £1,  22,  £3,  £4,  25* 

All  the  muriates,  except  thofe  of  pot-afii? 
foda,  and  filex,  decompofe  the  fulphite  of  foda 
by  fuperfluous  attraction  ; uniformly  producing 
muriate  of  foda,  and  fulphites  with  bafes  cor- 
responding to  the  muriates  employed- 


26,  £7, 
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06,  07,  28,  09,  30,  31,  30.  V 

The  fevTen  phofphates,  withbafes  of  lime,  mag~ 
nefia,  ammonia,  ammoniaco-magnefian  glucine, 
alumine,  and  zircone,  decompofe  the  fulphite 
of  foda  by  fuperfluous  attraction,  and  phof- 
phate  of  foda  is  conftantly  formed. 

33,  34,  35,  36,  37,  38,  39. 

I place  here  the  feven  phofphites,  with  bafes 
correfponding  to  the  preceding  phofphates,  as 
decompofmg  the  fulphite  of  foda. 


40,  41,  40,  43. 

There  are  four  fpecies  of  fulphates,  namely, 
thofe  with  bafe  of  barites,  ftrontian,  magne  h a, 
and  ammonia,  which  decompofe  the  fulphite  of 

foda. 

44.  Borate  of  Pot-Ajh. 


The  produas  are  5 [ulphite  of  pot-aflh 

1 ( borate  or  ioda. 

Superfluous  attraction . 


45.  Carbonate  of  Pot-Ajh. 

The  produas  are  $ fulI?hite  of  P0^. 

( carbonate  ot  loda. 

Superfluous  attraction. 
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XIX.  Sulphite  of  Strontian. 

IT  is  decompofed  by  the  thirty-three  follow* 
ing,  befide  the  nine  fulphates  already  noticed. 


I.  Nitrate  of  Lime. 


The  produas  are?  "ffl  of/1rontian* 
1 l lulphite  ot  lime. 

Superfluous  attraction. 


2.  Nitrate  of  Magnefla. 


The  produfts  are<  WA  1 

1 l lulphite  ot  magnelia. 


nitrate  of  ftrontian 
ful 

Superfluous  attraction. 


3.  Nitrate  of  Alumine. 

The  produas  aref  of/«'°ntian. 

1 l lulphite  or  alumine. 

Superfluo  us  at  tra  Et  ion . 


4.  Nitrate  of  Zircone. 

-,  n \ nitrate  of  ftrontian. 
The  produas  are  J fuIphite  of  zircone. 

Superfluous  attraction . 
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5,  6,  7,  8.  , 

The  four  nitrites,  with  the  fame  bafes  as  the 
preceding  nitrates,  act  like  them.  The  pro- 
du6ts  are  nitrite  of  ftrontian  with  the  different 
fulphites. 


9„  Muriate  of  Lime  ? 

, o.  S muriate  of  ftrontian, 
the  products  ares  r , , . c r 
1 ( lulphite  of  lime. 

Superfluous  attraction. 


10.  Muriate  of  Alumine , 


rpi  jo  f muriate  of  ftrontian 
the  products  arej  r , i ..  r , 

1 L lulphite  of  alumine. 

Superfluous  attraction , 


1 L Muriate  of  Zircone . 


The  produfls  are 


muriate  of  ftrontian* 
fulphite  of  zircone. 


12,  13,  14,  15,  16,  17,  18,  19,  20» 

Nine  phofphates,  the  acid  phofphate  of  lime, 
and  the  phofphates  of  pot-afh,  foda,  ammonia, 
foda  and  ammonia,  ammoniaco-magnefian,  and 
of  glucine,  alumine,  and  zircone,  decompofe  the 
Vol.  IV,  S fulphite 
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fulphiteof  ftrontian.  The  products  arephofphate 
of  flrontian  and  the  different  fulphites.  The 
double  attrapions  are  all  fuperfluous  on  account 
of  the  feeblenefs  of  the  fulphureous  acid. 

21,  22,  23,  24,  25,  26,  2 7,  28, 

The  eight  phofphites,  with  the  fame  bafes  as 
the  preceding,  except  that  of  foda  and  ammo- 
nia, which  is  not  known,  decompofe  the  fui» 
phite  of  lirontian  in  the  fame  manner  as  the 
phofphates. 

We  are  entirely  ignorant  of  the  aPion  of 
fluates  on  this  fait. 

No  borate  is  known  to  be  capable  of  decom- 
poling  it 


2 9,  30,  31,  32,  33. 

Five  carbonates  appear  capable  of  effePing 

its  decompofition,  namely,  the  carbonates  of 

barites,  lime,  pot-afh,  foda,  and  ammonia.  In 

all  thefe  cafes  carbonate  of  Ttrontian  is  formed. 

* 

The  double  attraPion  is  neceffary  for  the  car» 
bonates  of  lime  and  ammonia  ; fuperfluous  for 
thofe  of  barites,  pot-afh,  and  foda. 


XX,  Sulphite 
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XX.  Sulphite  of  Ammonia. 

_ i - ’ , 

IT  is  decompofed  by  the  forty  three  follow- 
ing,  befidesthe  five  fulphates  already  mentioned, 

- / 1,  2,  3,  4,  5,  6,  7,  8. 

There  are  eight  nitrates  which  decompoie  the 
fulphite  of  ammonia,  namely,  the  nitrates  of 
barites,  ftrontian,  lime,  magnefia,  ammoniaco- 
magneüan,  glucine,  alumine,  and  zirconc.  The 
products  are  nitrates  of  ammonia,  and  fulphites, 
varying  according  to  the  bafes  of  the  decom- 
poling  nitrates.  The  attractions  are  ail  of  the 
fuperduous  kind, 

9,  10,  11,  12,  13,  14,  15,  16. 

The  eight  nitrites,  with  the  fame  bafes  as  the 
preceding  nitrates,  act  like  them  on  the  ammo- 
niacal fulphite, 

17,  18,  19?  20,  21,  22,  23,  24. 

Eight  muriates  ; thofe  with  bafes  of  barites, 
ftrontian,  lime,  magnefia,  am  m on  i aco  - mag  ne  - 
ftan,  glucine,  alumine,  and  zircone,  decompofe 
the  fulphite  of  ammonia.  The  products  of  thefe 
fuperfluous  double  attractions  are  muriate  cf 
ammonia^  and  the  different  fulphites. 

S 2 


25,  26, 
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25,  26,  27,  28. 

Only  four  phofphates,  the  acid  phofphate  of 
lime,  and  the  phofphates  of  glucine,  alumine, 
and  zircone,  decompofe  the  fulphite  of  ammo- 
nia. 

i i 

29,  30,  31,  32. 

The  four  phofphites,  with  the  fame  bafes, 
equally  effect  the  decompofition  of  the  ammo- 
niacal fulphite. 


33,  34,  35 . 

Three  finales,  namely,  thofe  of  barites,  Ttron- 
tian,  and  magnefia,  appear  to  decompofe  the 
fulphite  of  ammonia. 

36,  37,  38,  39,  40, 

Five  borates,  thofe  of  barites,  ftrontian,  mag- 
nefia, pot-afh,  and  foda,  decompofe  the  ful- 
phite of  ammonia. 


41,  42,  43. 

Vi  { 

Three  carbonates  only,  thofe  of  barites,  pot- 
alb,  and  foda,  are  capable  of  decompofing  the 
the  fulphite  of  ammonia. 


XXL  Sulphite 
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XXL  Sulphite  of  Magnesia. 

> 

IT  is  decompofcd  by  the  forty- two  follow- 
ing, befide  the  five  fui pliâtes  already  men- 
tioned. 

* • - I • «-* 

1,  % 3,  4,  5. 

The  five  nitrates  of  barites,  lime,  glucine, 
alumine,  and  zircone,  decompofe  the  fulphke 
of  magnelia  by  fuperfluous  attrapions.  The 
products  are  nitrates  of  magnefia,  and  the  dif- 
ferent fulphates. 


6,  7,  8,  9,  10. 

The  five  nitrites,  with  the  fame  bales  as  the 
preceding  nitrates,  appear  equally  to  decom- 
pofe the  fulphite  of  magnefia» 


II,  12,  12,  14. 

Four  muriates,  thofe  of  barites?  time?  alu» 
mine,  and  zircone  ? appear  to  be  capable  of 
decompofing  fulphite  of  magnefia* 


15,  16,  17,  18,  19,  20,  21,  22. 

Eight  fpccies  of  phofphates,  the  acid  phoF 
phate  of  lime,  and  the  phofphates  of  pot-afh, 
foda,  ammonia,  ammoniaco-magnefian,  glu- 

cine, 


£62  DOUBLE  DECOMPOSITIONS  OF  SALTS. 

cine,  alumine,  and  zircone,  appear  to  decom- 
pose the  Sulphite  of  magneSia. 


23,  24,  25,  26,  27,  28,  29,  30. 

It  is  probable,  that  the  eight  phofphites,  with 
the  fame  bafes  as  the  preceding  phofphates, 
likewife  decompofe  this  fait. 

31*  Fluate  of  Barites  f 


f fluate  of  magnefia. 
The  products  are  j ±ulphite  of  barites. 

Superfluous  attraction . 


32.  Fluate  of  Strontian . 

~ ( fluate  of  magnefia. 

The  produds  are  j fulphite  of  ffrontiaru 

Superfluous  attraction. 


33,  34,  35,  36 . 

Four  borates,  thofe  of  ftrontian,  pot*afh, 
foda,  and  ammonia,  decompofe  the  fulphite  of 
magnefia» 

37,  38,  39,  40,  41,  42» 

Six  carbonates,  thofe  of  barites,  ftrontian, 
lime,  pot-all),  foda,  and  ammonia,  decompofe 

the 
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the  fulphite  of  magnefia,  almoft  all  by  foper- 
fluous  attraftion.  The  produfts  are  carbonate 
of  magnefia,  and  the  different  fulphites. 


XXII.  Ammoniaco-magnesian  Sulphite. 

IT  is  decompofed  by  the  forty-eight  follow' 
jng,  befide  tlie  five  fulphates  already  noticed. 


1,  2,  3,  4,  5,  6,  7. 

The  feven  nitrates  of  barites,  ffrontian,  lime, 
magnefia,  glucine,  alumine,  and  zircone,  de- 
compofe  the  ammoniaco-magnefian  fulphite. 
The  prod  lifts  are  triple  nitrate,  and  the  dit- 
ferent  fulphites. 

8,  9,  10,  11,  12,  13,  14. 

The  feven  nitrites  with  the  fame  bafes  as  the 
preceding  nitrates,  deçompofe  the  ammomaco 
magnefian  fulphite  in  a fimilar  manner.  The 
products  are  a triple  nitrite,  and  fulphites  of 
different  bafes  according  to  the  nitrites  em- 
ployed. 


15,  16, 
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15,  16,  17,  18,  19,  SO, 

Six  muriates,  thofe  of  barites,  ftrontian, 
lime,  glucine,  alumine,  and  zircone,  decom- 
pofe  the  ammoniaco-magnefian  fulphite.  The 
produéts  are  triple  muriate,  and  fulphites  vary- 
ing according  to  the  nature  of  the  muriates 
ufed. 

21,  22,  23,  24,  25,  26,  27. 

Seven  phofphates  ; namely,  the  acid  phof- 
phate  of  lime,  and  the  phofphates  which  have 
for  their  bale  pot-alh,  foda,  ammonia,  glucine, 
alumine,  or  zircone,  decompofe  the  ammonia- 
co-magnefian fulphite.  The  products  are  a 
triple  phofphate,  and  fulphites  differing  ac- 
cording to  the  bafes  of  the  phofphates  em- 
ployed for  the  decompofition. 


28,  29,  30,  31,  32,  33,  34 

The  feven  phofphites,  with  the  fame  bafes  as 
the  preceding  phofphates  equally  decompofe  the 
ammoniaco-magnefian  fulphite.  The  refults  are 
a triple  phofphlte,  and  the  different  fulphites. 


35,  36, 
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35,  36 , 37. 

Three  fluates,  thofe  of  barites,  ftrontian,  and 
magnefia,  decompofe  the  ammoniac  o-magnefian 
fulphite.  The  products  are  a ftuate  with  the 
double  bafe,  and  three  different  fulphites. 


38,  39,  40,  41,  4% 

Five  borates,  thofe  with  bafes  of  ftrontian* 
magnefia,  pot-afh,  foda,  and  ammonia,  decom* 
pofe  this  triple  fulphite. 


43,  44,  45,  4.6,  47,  48, 

The  fix  carbonates  of  barites,  ftrontian,  lime, 
pot-afh,  foda,  and  ammonia,  decompofe  the 
ammoniaco-magnefian  fulphite.  The  refults  are 
carbonate  of  magnefia  and  ammonia,  and  ful- 
phites  differing  according  to  the  bafes  of  the 
carbonates  employed  for  the  decompofition. 


V. 


£66  DOUBLE  DECOMPOSITIONS  OF  SALTS. 


XXI IX  Sulphite  of  glucine, 

IT  is  decompofed  by  the  thirty-feven  foU 
lowing,  Befides  the  four  fulphates  already 
mentioned. 


1,  2,  3,  4* 

The  four  nitrates  of  barites,  lime,  alumine, 
and  zircone,  decompofe  the  fulphite  of  glucine. 
They  produce  a nitrate  with  the  laft  mentioned 
bale,  and  four  different  fulphites. 

5 , 6,  7,  5. 

The  four  nitrites  with  the  fame  bafes  as  the 
preceding  nitrates  decompofe  the  fulphite  of 
glucine. 


9,  10,  li,  IS,  13. 

The  five  muriates  of  barites,  ftrontian,  lime, 
alumine,  and  zircone,  decompofe  the  fulphite 
of  glucine  ; forming  a muriate  with  the  laft 
mentioned  bafe,  and  different  fulphites. 


14,  15, 
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14,  15,  16,  17,  13,  19. 

Six  phofphates,  the  acid  phofphate  of  limef 
and  the  phofphates  of  pot-afh,  foda,  ammonia, 
alumine,  and  zircone,  decompofe  the  fulphite 
of  glucine* 


20,  SI,  22,  23,  24,  25 


The  fix  phofphjtes,  with  the  fame  bafes  as 
the  preceding  phofphates  likewife  decompofe 
the  fulphite  of  glucine.  They  form  a phof* 
phite  with  this  bafe,  inftead  of  a phofphate. 


26.  F lu  ate  of  Barites « 


The  produél 
Superfluous  attraction. 


27.  Fluate  of  Strontian. 


The  produ&s 
Superfluous  attraction . 
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£8,  £9,  SO* 

'I  lie  three  borates  of  ftrontian,  magnelia, 
and  ammonia,  decompofe  the  fuiphite  of  glur 
cine. 

31,  32,  83,  34,  35,  36,  37. 

The  feven  ^carbonates  of  barites,  ftrontian, 
lime,  pot-alh,  foda,  magnefia,  and  ammonia, 
decompofe  the  fuiphite  of  glucine. 


XXIV,  Sulphite  of  Alumine.  ~ 

IT  is  decompofed  by  the  twenty-four  follow» 

ing,  befide  the  fulphate  of  zircone  already 
mentioned. 


T Nitrate  of  Barites, 

The  produas  are?  ffrfe  of  alumine. 

{ lulphite  of  barites, 

Superfluous  attraction . 


* 


£>  Nitrate 
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2.  Nitrate  of  Lime. 

The  produces  are?  ?\trfte  of  alumine. 

( lulphite  or  lime. 

Superfluous  attraction . 


3.  Nitrate  of  Zir  cone. 


ifeceflary  attraction. 

4,  5,  6. 

The  three  nitrites , of  barites.  lime,  and  zir~ 
cone,  decompofe  the  fulphite  of  alumine  in 
like  manner  as  the  preceding  nitrates* 


lie  produéls  are^ 


nitrate  of  alumine* 
fulphite  of  zircone. 


7y  8,  9* 

The  muriates  of  barites,  lime,  and  zircone, 
decompofe  the  fulphite  of  alumine.  The  pro- 
ducts are  muriate  of  alumine,  and  the  different 
iWphites* 

10,  1U 

There  are  but  two  phofphates,  the  acid  phot 
iphate  of  lime,  and  the  phofphate  of  zircone, 

which 


DOUBLE  DECOMPOSITIONS  OF  SALTS, 

which  are  capable  of  decompofing  the  fuîphîte 
of  alumine® 


12,  13* 

The  two  phofphites  with  the  fame  bafes  pro- 
Babiy  effeét  a fimilar  decompoftion  of  this  fait. 

We  are  not  acquainted  with  any  aétion  of  the 
filiates,  on  the  fulphite  of  alumine» 

14,  15,  16. 

There  is  reafon  to  believe,  that  the  borates 
of  barites,  fixontian,  and  magnefia,  decompofe 
the  fulphite  of  alumine, 

17,  18,  19,  20,  21,  22,  23,  24» 

The  eight  carbonates  of  barites,  ftrontian, 
lime,  pot-afh,  foda,  magnefia,  ammonia,  and 
glucine,  decompofe  the  fulphite  of  alumine. 
The  produéts  are  carbonate  of  alumine,  and  the 
refpeétive  fulphites. 


xxv. 
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XXV.  Sulphite  of  Zircone* 

IT  is  decompofed  by  the  15  following» 

1,  2.  Nitrates  of  Barites , and  of  Lime * 

f nitrate  of  zircone. 

The  products  are<  fulphite  of  barites,  or  of 

1 lime* 

Superfluous  attraction * 

3,  4.  Nitrites  of  Barites,  and  of  Lime, 

f nitrite  of  zircone. 

The  products  ares  fulphite  of  barites,  or  of 

L lime. 

Superfluous  attraction . 

5,  6,  7. 

Muriates  of  barites,  ftrontian,  and  lime. 

Superfluous  attraction . 

The  produds  are  muriate  of  zircone,  and  fill- 
phites  of  barites,  ftrontian,  or  lime. 

We  are  unacquainted  with  the  adion  of  the 
phofphates,  on  the  fulphite  of  zircone,  as  well 
as  with  that  of  the  phofphites. 


o 

-> 


We 


«7$  DOUBLE  DECOMPOSITIONS  of  SALTS, 

We  are  equally  ignorant  of  the  double  de=* 
compofitions  effected  on  the  fulphite  of  zircone 
by  the  fluates  and  the  borates. 


8,  9,  10,  II,  12,  13,  14,  15. 

The  eight  carbonates  of  barites,  ftrontian, 
lime,  pot-alli,  foda,  magnefia,  ammonia,  and 
glucine,  decompofe  the  fulphite  of  zircone. 
The  produis  are  carbonate  of  zircone,  and  ful- 
phites,  varying  according  to  the  nature  of  the 
decompofmg  carbonates. 


XXVI.  Nitrate  of  Barites, 

Note.  The  aétion  of  the  nitrates  on  the  ni- 
trites is  abfolutely  unknown. 

A&ion  of  the  muriates  : equally  unknown. 
We  are  ignorant  of  the  aétion  of  the  fuper- 
oxigenated  muriates  on  this  fait,  which  is  de- 
compofed  by  the  twelve  following.  Befides  the 
twenty  fulphates  or  fulphites  already  noticed. 

1,  % 3. 

Phofpliates  of  pot-afli,  foda,  and  ammonia. 
Neceffciry  attraction  The  produis  are  phof- 

phate  of  barites,  and  different  nitrates. 

2 


The 
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The  phofphites  appear  to  have  nearly  the 
fame  action  as  the  phofphates. 

4,  5,  6 . 

Among  the  fluàtes  there  are  only  thofe  of 
pot-afh,  foda,  and  ammonia,  which  appear  to 
occalion  any  change  in  it:  but  their  deeom*- 
pofing  it  is  yet  doubtful, 

7,  8,  9* 

Borates  of  pot-afh,  foda,  and  ammonia,  Ne* 
ceffary  attraction . The  products  are  borate  of 
barites,  and  nitrate  with  the  different  bafes. 

10,  11,  12. 

The  carbonates  of  pot-afh,  foda,  and  am-" 
monia  decompofe  it  by  necejfary  attraction , 
and  produce  carbonate  of  barites,  and  nitrates 
of  pot-afh,  foda,  and  ammonia. 


XXVII.  Nitrate  of  Pot-a$h. 

IT  is  decompofed  by  the  following  fpecies. 
Befide  the  nine  fulphates  or  fulphites  already 
noticed. 


Vo  l.  IV, 


T 


L Muriate 
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h Muriate  of  Barites* 

The  produas  are \ m'irife  of  pot-afli. 
r ( nitrate  oi  barites. 

Superfluous  attraction. 

Aftion  of  the  oxigenated  muriates,  un- 
known. 

That  of  the  phofphates,  phofphites,  fluates, 
borates,  and  carbonates,  null,  or  little  known. 


...  XXVIII.  Nitrate  of  Soda, 

If  is  decompofed  by  the  fix  following.  Be- 
fide  the  nine  fulphates  or  fulphites  noticed 
above. 

té.  I I . , :i . 

; **  ? 4 f.w.  ^ 

I,  2.  Muriates  of  Barites,  and  of  Pot-Ajh,  • 

muriate  of  Soda. 

The  produis  are  S nitrate  of  barites,  or  of 

^ pot-a £h.  9 

Superfluous  attraction. 

We  are  unacquainted  with  the  action  of  the 
iuper-oxigenated  muriates,  on  the  nitrate -of 
foda. 


; I*  The 
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3.  The  phofphate  of  pot-alh.  decompofes  it 

rri  jo  f phofphate  of  fodae 
The  produfts  are(  of  pot.alh. 

Superfluous  attraction . 

The  adion  of  the  phofphites  is  nearly  the 
fame  as  that  of  the  phofphates. 


4.  Fluate  ofl  Pot-Aflu 

irn  jo  \ fluate  of  fodaè 
ihe  produfts  are  j nifrate  of  pot„aik 

Superfluous  attraction* 


The  produds  are 


5.  Borate  ofl  Pot-Aflk. 

borate  of  foda. 


nitrate  of  poi-afta 


Superfluous  attraction. 


6*  Carbonate  ofl  Pot-Aflh. 


The  fame  adiom 


carbonate  of  foda, 
nit 

Superfluous  attraction* 


The  produfts  are  j mtraîe  of  pot_afll, 


T 2 


XXIX, 
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XXIX.  Nitrate  of  Strontian. 

/ 

IT  is  decompofed  by  the  feventeen  following, 
hefide  the  fourteen  fulphates  or  fulphites  already 
mentioned. 


I,  2,  S. 

Muriates  of  barites,  pot-afh,  and  foda. 

\ Superfluous  attraction . 

The  produis  are,  muriate  of  ftrontian,  and 
nitrates  of  barites,  pot*aih,  and  foda. 

The  aélion  of  the  oxigenated  muriates  un- 
known. 

4,  5,  6 , 7. 

The  phofphates  of  barites,  pot-a£h,  foda,  and 
ammonia,  decompofe  it,  forming  phofphate  of 
ftrontian,  and  the  different  nitrates. 

(4,  5,  6,  by  fuperfluous  attraction  ; 7,  by 
necejfary  attraction,) 

8.  * i 

The  phofphate  of  foda  and  ammonia  appears 
capable  of  decompofing  the  nitrate  of  ftrontian. 
as  either  of  the  two  faits  that  compofe  it  would  ? 

The  aétion  of  the  phofphites  fimilar  to  that 
of  the  phofphates. 


9-  Fliiate 
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9.  Fluate  of  Pot-AJh . 

This  decompofttion  is  probable. 

10,  11. 

The  fîuates  of  foda,  and  of  ammonia,  de- 
eompofe  the  nitrate  of  ftrontian,  forming  flu- 
ate of  ftrontian,  and  nitrates  of  foda  and  am- 
monia. 

• . - 1 ' 

12,  13,  14c 

The  borates  of  pot-afh,  foda,  and  ammonia, 
decompofe  it  as  above;  12  and  13  by  fuper- 
fluoas , 14  by  neceffary  attraction.  The  pro- 
duis are  borate  of  ftrontian,  and  nitrates,  with 
the  different  bafes. 

15,  16',  17. 

Carbonates  of  barites,  pot-afh,  and  foda. 
Superfluous  attraction. 

The  produdls  are  carbonate  of  ftrontian,  and 
nitrate  of  barites,  pot-afb,  or  foda,  according 
to  the  decompofing  carbonate  employed. 

S ■ ' - s 


XXX. 
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XXX.  Nitrate  of  Lime. 

It  is  aecompofed  by  the  twenty- five  follow- 
mg,  befide  tne  eight  fulphates  and  nine  fill- 
phices  mentioned  above* 

Ï,  2,  3,  4. 

The  muriates  of  barites,  pot-afb,  foda,  and 
Ûrontian,  decompofe  it  by  fuperfluous  attrac- 
tion, pioducxng  muriate  of  lime  and  different 
nitrates. 

The  adlion  of  the  oxigenated  muriates  is 
unknown. 


3,  6,  7,  8,  9t 

The  phofp hates  of  barites,  ftrontian,  pot~afhv 
foda,  and  ammonia,  equally  decompofe  it,  the 
laft  by  necejfary  attraction,  all  the  reft  by  fuper- 
pious,  producing  phofphate  of  lime  and  the 
different  nitrates. 

ÎQ. 

■ i -■  % . . 

!J  The  phofphate  of  magnefia  appears  to  be 
capable  of  decompofing  nitrate  of  lime,  and 

The  produdts  rnuft  be  SP^°{p^ate  of  lime. 

(muriate  of  magnefia* 

The  phofphites  have  the  fame  a&ion  as  the 

phofphates  on  the  nitrate  of  lime. 


1 1 . The 
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r 


11. 


The  fluate  of  bantes  appears  to  deeompofe 


it. 


12. 


The  fluate  of  ftrontian  decompofes  nitrate 
of  lime. 

rT.1  , n { fluate  of  lime. 

The  produSs  are  j nitrate  of  ftr01ltian. 

Superfluous  attraction . 


13. 

Fluate  of  magnefia  : this  decompofition  doubt- 
ful, as  well  as  that  of  fluate  of  barites  ? 


U,  15,  lb. 

The  fluates  of  pot-afh,  foda,  and  ammonia, 
deeompofe  it. 

f fluate  of  lime, 

The  produéts  are  4 nitrate  of  pot-afh,  of  foda3 

or  of  ammonia. 


17,  18,  19,  20,  21. 

The  borates  of  barites,  ftrontian,  pot-afh,  foda, 
am  Ammonia,  deeompofe  it,  affording  as  the 

xefults 
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refaits  borate  of  lime,  and  nitrate  of  barites, 
ftrontian,  pot-afh,  foda,  or  ammonia, 

22,  23,  24,  25. 

I he  carbonates  of  barites,  ftrontian,  pot-afh, 
and  foda,  decompofe  the  nitrate  of  lime,  and 
the  produéts  are  carbonate  of  lime,  and  nitrates, 
with  the  different  bafes.' 


XXXI,  Nitrate  of  Ammonia. 

It  is  decompofed  by  the  fourteen  following, 
befide  the  four  fulphates  or  fulphites  already 
mentioned. 

h 2,  3,  4,  5. 

The  muriates  of  barites,  pot-afh,  foda,  ftron- 
tian,  and  lime,  decompofe  the  nitrate  of  ammo- 
nia by  fuperjluous  attraction . The  products 
are  muriate  of  ammonia,  and  nitrates,  differing 
according  to  the  muriate  employed. 

The  abtion  of  the  fuper-oxigenated  muriates 
is  unknown, 

6,  7. 

The  phoiphate  of  pot-afh  and  of  foda. 

f phofphate  of  ammonia. 

The  products  are<  nitrate  of  pot-afh,  or  of 

1 foda. 

Superfluous  attraction. 


The 
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The  addon  of  the  phofphites  is  nearly  fimilar 
to  that  of  the  phofphates. 


8,  Sh 

The  huâtes  of  pot-aih  and  foda  decompofe  it. 

C fluate  of  ammonias 

The  products  are  j nitrate  of  pot-aih,  or  of 

C foda. 

Superfluous  attraction *. 


10,  11,  IS. 


The  borates  of  pot-aih  and  foda,  and  the 
fuper-faturated  borate  of  foda,  decompofe  it. 


r 

The  products  are-< 


borate  of  ammonia, 
nitrate  of  pot-aih,  or  of 
foda. 


13,  14. 

The  carbonates  of  pot-afh  and  foda  decom- 
pofe  the  nitrate  of  ammonia  by  fuperfluous 
attraction . 

f carbonate  of  ammonia. 
The  produéis  are<  nitrate  of  pot-aih,  or  of 

l foda. 


XXXIIL 
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XXXIII.  Nitrate  of  Magnesia. 

• V,  «ft.  •-»  - «•  :«•  - . a-  • - ' ■*- 

IT  is  decompofed  by  the  twenty-one  follow- 
ing* be  fide  the  nine  fulphates  or  fulphites  pre- 
vioufly  mentioned. 

- ’ , . r-  O „ ^ ■ "*  **«  * • ••  1 

],  2,  3,  4,  S. 

**  * \ * 

The  muriates  of  barites,  pot-afh,  foda,  ftron- 
tian,  and  lime,  decompofe  the  nitrate  of  mag- 
nefia  by  fiiperfluous  attraction.  The  products 
of  this  decompofition  are  muriate  of  magnefia, 
$nd  the  nitrates  with  the  different  bafes. 

, . . . ..  * o k j . v-  ^ i . ..  d / 1 

6.  Muriate  of  Ammonia . 

In  the  adtion  of  this  fait  on  the  nitrate  of 
magnefia  there  is  a reciprocal  divifion  of  bafes, 
and  we  obtain  two  triple  faits, 

called  $uluriate  ainmonia  and  magnefia* 
(nitrate  of  ammonia  and  magnefia. 

The  adtion  of  the  oxigenated  muriates  is  un- 
known. 


The  phofphate  of  barites  feems  to  decompofe 
the  nitrate  of  magnefia  ? 

8. 

It  is  the  fame  with  the  action  of  phofphate  of 
frrontian  ? 

* y H . ' ' 


9,  10, 
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9,  10,  11. 

The  phofphates  of  pot-afh,  foda,  and  ammo- 
nia, decompofe  the  nitrate  of  magnefia  by 
fuperjluous  attraction . The  products  are  phof- 
phate  of  magnefia,  and  the  refpective  nitrates  ; 
with  this  difference,  that  the  phofphate  of  am- 
monia mud  a<5t  here  as  in  No.  6 , and  form  two 
triple  faits,  or  tri  fuies . 

The  phofphites  a6t  perceptibly  as  the  phof- 
phates on  the  nitrate  of  magnefia. 

i o. 

4 *4  • 

The  fluate  of  barites  decompofes  it  by  fuper- 
jluoas  attraction , The  refults  are  nitrate  of  ba- 
rites and  fluate  of  magnefia. 

IT 

The  decompofition  of  this  fait  by  fluate  of 
{Iron tian  is  only  taken  for  granted  ? 

14,  15,  lb. 

The  fluates  of  pot-afh,  foda,  and  ammonia, 
decompofe  the  nitrate  of  magnefia  by  fuperflu- 
ous  attraction , forming  fluate  of  magnefia,  and 
the  refpedtive  nitrates® 
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The  borate  of  ftrontian  apparently  ought  to 
decompofe  it  ? 

18,  19. 

The  borates  of  pot-afh  and  foda  decompofe 
it,  and  nitrates  of  pot-afh  and  foda  are  formed. 


20,  21. 

The  carbonates  of  pot-afh  and  foda  decom- 
pofe the  nitrate  of  magnefia  by  fuperjiuous  at « 
traBion.  The  produéts  are  carbonate  of  mag- 
nefia, and  nitrates  of  pot-afh  and  foda. 


XXXIII.  Am m o n i ac o* mag ees i a n 

Nitrate. 

IT  is  decompofed  by  the  twenty-one  follow- 
ing, befide  the  feven  fulphates  or  fulphites  al- 
ready mentioned. 

1,  2,  3 , 4,  5. 

The  muriates  of  barites,  pot-afh,  foda,  ftron- 
tian, and  lime,  decompofe  it  by  fuperjiuous  at * 
■3  traUion , 
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traEHon , producing  the  triple  muriate  of  ammo- 
nia and  magnefia,  and  nitrate  of  barites,  pot- 
afh,  foda,  ilrontian,  or  lime,  according  to  the 
fait  employed. 

Muriate  of  ammonia.  It  appears  that  the 
action  of  this  is  confined  to  a reciprocal  divi- 
lion  of  the  bafes. 

The  action  of  the  oxigenated  muriates  is  un- 
known. 


*7 

i » 

Phofphate  of  barites.  The  prefence  of  this 
fait  determines  the  decompofition  of  the  am- 
moniaco-macmefian  nitrate  folelv  on  account  of 
the  magnefia.  The  products  are  nitrate  of  ba- 
rites, and  ammoniaco-magnefian  phofphate, 

8,  9. 

The  phofphates  of  pot-aih  and  foda  totally 
decompofe  the  ammoniaco-magnefian  nitrate, 
and  the  refults  mult  be  nitrates  of  pot-alh  and 
foda,  and  ammoniaco-magnefian  phofphate? 


3 0. 

The  phoiphate  of  ammonia  decompofes  this 
fait  only  with  refpedt  to  the  magnefia,  fo  that 

after 
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after  its  a&ion  nitrate  of  ammonia  and  phoft 
phate  of  magnefia  lliould  remain. 

The  action  of  he  phofphites  is  nearly  fimilar 
to  that  of  the  phofphates* 

11,  12. 

The  fluates  of  barites  and  ftrontian  decom- 
pofe  this  fait  on  account  of  its  portion  of  mag- 
nefia folely,  and  the  refults  are  nittate  of  ba- 
rites, or  of  ftrontian,  and  a triple  fluat& 

13,  14,  1 

The  Auates  of  pot-afh,  foda,  and  ammonia, 
decompofe  this  fait  by  fuperjluous  attraBion , 
forming  a triple  fluate,  and  nitrate  of  pot-aih, 
foda,  or  ammonia» 

Id. 

The  borate  of  ftrontian  decompofes  the  am* 
moniaco-magnefian  nitrate  with  refpe6t  to  the 
magnefia  only.  The  produéts  are  nitrate  of 
ftrontian,  and  a triple  borate  of  ammonia  and 
magnefia. 

o 

17,  IB,  19* 

The  borates  of  pot-afli,  foda,  and  ammonia, 
decompofe  the  ammoniaco-magnefian  nitrate, 
producing  a triple  borate,  and  different  nitrates. 

20,  21, 
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20,  21. 

The  carbonates  of  pot-afli  and  foda  decam- 
pofe  it  b y fuperfluous  attraction , producing  a 
triple  carbonate,  and  nitrate  of  pot-alh,  or  of 
foda» 


XXXIV.  Ni  TRATE  OF  GlUCINE. 

IT  is  decompofed  by  the  twenty  following, 
befide  the  five  fulphates  or  fulphites  already 
noticed. 

3,  2,  3,  4,  5,  6. 

The  muriates  of  barites,  pot-a/h,  foda,  ftron- 
tian,  lime,  and  ammonia,  decompofe  the  nitrate 
or  glucine  by  fuperfluous  attraction.  The  pro- 
ducts are  muriate  of  glucine,  and  the  nitrates 
of  the  refpeCtive  bafes. 

The  aétion  of  the  fuper-oxjgenated  muriates 
on  the  nitrate  of  glucine  is  unknown. 

7. 

The  phofphate  of  barites  appears  to  decom- 
pofe the  nitrate  of  glucine,  and  the  refults  mult 
be  phofphate  of  glucine  and  nitrate  of  barites  ? 
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8,  9,  10, 

The  pliofphates  of  pot-afh,  foda,  and  ammo* 
nia,  decompofe  it  by  fuperfluous  attraBion ,, 
producing  phofphate  of  glucme  and  the  refpeo 
tive  nitrates, 

11. 

Phofphate  of  magnefia,  This  ftecompofition 
taken  for  granted  ? 

The  adion  of  the  phofphites  is  nearly  fimilar 
to  that  of  the  phofphates. 


12,  IS,  14 

The  fiuatcs  of  pot-afh,  foda,  and  ammonia, 
decompofe  nitrate  of  glucine  by  fuperfluous 
attraBion . The  produds  are  fluate  of  glueing 
and  the  different  nitrates. 


15,  lb,  17* 

The  borates  of  pot-afh,  foda,  and  ammonia, 
act  on  this  fait  like  the  three  preceding.  The 
produds  are  borate  of  glucine,  and  the  refpeo 
tive  nitrates. 

18,  19,  20, 

The  carbonates  of  pot-alh,  and  rnag  ne  fia,  de- 
compofe the  nitrate  of  glucine  by  fuperfluous 

attraBion. 
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attraction ■„  The  produis  are  carbonate  of  glu- 
cine,  and  nitrate  of  pot-alb,  foda,  or  mag- 
liefia. 


XXXV.  Nitrate  of  Alumine. 

IT  is  decompofed  by  the  twenty-three  follow- 
ing, befide  the  eight  fulphates  or  fulphites  al- 
ready mentioned, 

1,  2,  3,  4,  5,  6,  7. 

m 

The  muriates  of  barites,  pot-afli,  foda,  ftron- 
tian,  lime,  ammonia,  and  glucine,  decompofe 
the  nitrate  of  alumine  by  fuperjluous  attraction  ; 
producing  muriate  of  alumine,  and  the  various 
nitrates. 

Hie  action  of  the  oxigehated  muriates  is  un- 
known; 

8,  9, 

The  phofphates  of  barites  and  ftrontian  de- 
compofe the  nitrate  of  alumine,  and  produce 
phofphate  of  alumine,  and  nitrate  of  barites  or 
ftrontian  : fuppofed  ? 


Vox..  IV. 
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10, 

Tlie  phofphate  of  magnefia  appears  to  aft  iri 
the  lame  manner  ? 

11,  12,  13.  ' 

The  phofphates  of  pot-alli,  foda,  ammonia, 
and  glucine,  decompofe  it:  the  produfts  are 
phofphate  of  alumine,  and  the  refpeftive  ni- 
trates, 

14,  15,  16. 

The  fluates  of  pot-alli,  foda,  and  ammonia, 
decompofe  nitrate  of  alumine  by  fuperfluous 
attraction . The  produfts  are  fluate  of  alumine, 
and  nitrate  of  pot-afh,  foda,  or  ammonia. 

17,  18,-19. 

The  borates  of  pot-alli,  foda,  and  ammonia, 
aft  on  this  fait  like  the  preceding,  the  pro- 
dufts being  borate  of  alumine,  and  different 
nitrates. 


20,  21,  22,  23. 

The  carbonates  of  pot-afh,  foda,  magnefia, 
and  glucine,  decompofe  the  nitrate  of  alumine, 

producing 


4 
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producing  carbonate  of  alumine,  and  nitrates 
with  the  feveral  bafes/ 


XXXVI.  Nitrate  of  Zircone» 

IT  is  decompofed  by  the  twenty-feven  foh~ 
lowing*,  befide  the  eight  fulphites  already  men* 
tioned  ; ( ' f alpha  tes  0.) 

( 

1,  2,  3,  4,  5,  6,  7,  8. 

The  muriates  of  barites,  pot-a/h,  foda,  ftron~ 
tian,  lime,  ammonia,  glucine,  and  alumine, 
decompofe  it  by  fuperfluous  attraction * The 
products  are  muriate  of  zircone,  and  the  dif~ 
ferent  nitrates. 

The  adlion  of  the  oxigenated  muriates  is  un- 
known. 


9,  10. 

The  phofphates  of  barites  and  ftrontian  ap* 
pear  to  decompofe  it  ; and  the  refaits  mu  ft  he 
phofphate  of  zircone,  and  nitrate  of  barites  or 
ftrontian. 

11,  12,  13,  14,  15,  16k 

The  phofphates  of  pot-afh,  foda,  ammonia, 
magnelia,  Q’lucine,  and  alumine,  decompofe  the 

V/  * CD  j ' X 

U 2 nitrate 
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nitrate  of  zircone  by  fupey'jluous  attraction * 
The  produis  are  phofphate  of  zircone,  and  the 
different  nitrates. 

The  a6lion  of  the  phofphites  is  nearly  fimilar 
lo  that  of  the  phofphates. 

* 

17,  18,  19* 

The  fl nates  of  pot-afh,  foda,  and  ammonia, 
decompofe  the  nitrate  of  zircone.  The  pro- 
duis are  fluate  of  zircone,  and  nitrate  of  pot- 
ath,  foda,  or  ammonia. 


20,  21,  22. 

The  borates  of  pot-alh,  foda,  and  ammonia, 
act  on  this  fait  like  the  preceding,  the  reful ts 
only  differing,  being  on  the  one  hand  borate 
of  zircone,  on  the  other  nitrate  of  pot-alh, 
foda,  or  ammonia. 

23,  24,  25,  2 6,  27. 

The  carbonates  of  pot-afh,  foda,  magne  fia, 
glucine,  and  alumine,  decompofe  this  fait.  The 
products  are  carbonate  of  zircone,  and  the 
different  nitrates. 


XXXVII 
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XXXVII.  to  XLVII.  Inclufively.  Nitrites. 

THE  aftion  of  the  other  faits  on  the  nitrites 
is  too  little  known,  to  be  determined  here  with 
accuracy. 


XLVIII.  Muriate  of  Barites. 

IT  is  decompofed  by  the  ten  following,  befide 
the  thirteen  fulphates , eight  fulphites,  and  ten 
nitrates,  already  mentioned. 

The  adtion  of  the  oxigenated  muriates  or 
muriate  of  barites  is  unknown* 

1,  % 3. 

The  phofphates  of  pot-adi,  foda,  and  am» 
monia,  are  decompofed  by  the  muriate  of 
barites  : the  products  are  phofphate  of  barites, 
and  muriate  of  pot-afh,  foda,  or  ammonia. 
JSfeceJfary  attraction. 

The  phofphites  act  nearly  as  the  phofphates. 

No  fluate  is  capable  of  decompofmg  the  mu- 
riate of  barites. 


294  DOUBLE  DEÇOMPuIItîON  OF  SALTS. 


4,  5,  6,  7. 

The  borates  of  pot-aft,  of  foda,  fuperfatuiv 
ated  with  foda,  and  ammonia,  decompofe  the 
muriate  with  barites:  the  refaits  are  borate  of 
barites,  and  phofphate  of  pot-aft,  foda,  and 
ammonia.  NeceJJary  attraction, 


8,  9,  10. 

The  carbonates  of  pot-aft,  foda,  and  am- 
monia, likewife  decompofe  it  by  NeceJJary 
üt  traClion, 


XLIX.  Mur  i ate  of  Pot-Ash. 

IT  is  decompofed  by  the  following,  befide 
the  fix  fulphates,  and  nine  nitrates,  already 
mentioned. 

The  action  of  the  oxigenated  muriates  0. 

The  phofphates  and  phofphites  have  no  ac^ 
tion  on  the  muriate  of  pot-aih, 

• -î-  » •■'  * % • 

1. 

'.‘it  o 

The  fluate  of  barites  decompofes  the  muriate 
gf  pot-aili  by  fuperfluous  attraction , The  pro- 

- drifts 
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duéts  are  fluate  of  pot-alîi,  and  muriate  of 
barites. 

The  action  of  the  carbonates  on  this  fait  ap* 
pears  to  be  null,  as  well  as  that  ot  the  borates. 


L.  Muriate  of  Soda. 

IT  is  decompoled  by  the  fix  following,  be- 
fide  the  eight  fulphates  or  fulphites,  and  the 
eight  nitrates , already  mentioned. 

The  aétion  of  the  oxigenated  muriates,  0, 


i: 

The  phofphate  of  pot-afh  decompofes  the 
muriate  of  foda  by  fuperfluous  attraction . 

The  phofphites  a6t  like  the  phofp  hates  on 
this  fait, 


2,  3. 

The  fluates  of  barites  and  pot-alh  decompofe 
the  muriate  of  foda  by  fuperjluous  attraction* 
The  refults  are  fluate  of  foda,  and  muriate  of 
barites,  and  of  pot-afln 
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4. 


Ihe  fluate  of  ammonia  appears  to  decompofe 
the  muriate  of  foda  ; producing,  by  necefary 
attraction , fluate  of  foda  and  muriate  of  am-? 
tnonia  ? 

* - • i 


5.  Borate  of  Pot-Ajh . 


The  produis  are  < Dc 

C m 

NeceJJary  attraction. 


6.  Carbonate  of  PoUAJh . 


The  produdts  are 


NeceJJary  attraction . 


LI.  Muriate  of  Strontian. 

**  v #• 

IT  is  decompofed  by  the  fifteen  following, 
he  fide  the  ten  fulphates , feven  fulphites , and 
feven  nitrates , already  mentioned. 

The  aftion  of  the  oxigenated  muriates  0. 
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h 

The  phofphate  of  barites  decompofes  the  mu* 
riate  of  ftrontian  by  fupcrfluous  attraction . The 
products  are  phofphate  of  ftrontian,  and  muri- 
ate of  barites, 

% 3,  4. 

The  phofphates  of  pot-alh,  foda,  and  am* 
monia  decompofê  it  : for  the  firft  and  fécond, 
the  double  attraction  is  fuperjluQiis , tor  the 
third  necejfary . The  refults  are  phofphate  of 
ftrontian,  and  the  various  muriates. 

• The  phofphites  aCt  like  the  phofphates. 


.5. 

The  phofphate  of  barites  apparently  deconn* 
pofes  the  muriate  of  ftronfian  : the  products  are 
phofphate  of  ftrontian,  and  muriate  of  barites  ? 

6,  7. 

The  fluates  of  pot-alh  and  of  foda,  though 
little  known  as  to  their  mode  of  decompofition 
with  muriate  pf  ftrontian,  apparently  de  com- 
pofe  it? 


I 
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8,  9,  10,  11. 

The  borates  of  pot-afh,  foda,  fuperlaturated 
with  foda,  and  ammonia,  decompofe  the  muriate 
of  ftrontian;  and  the  decompofition  furnifhes 
borate  of  ftrontian,  and  different  muriates. 


12, 

The  carbonate  of  barites  apparently  decom- 
pofes  this  fait  ? 

13,  14,  15. 

The  carbonates  of  pot- alb,  foda,  and  am- 
monia, decompofe  the  muriate  of  ftrontian: 
the  produdts  are  carbonate  of  ftrontian,  and 
the  different  muriates, 


LII«  Muriate  of  Lime. 

IT  is  decompofed  by  the  twenty-three  fol- 
lowing, befide  the  eight  fulphates , nine  fuU 
phites , and  fix  nitrates , already  mentioned. 

The  action  of  the  oxigenated  muriates,  0» 

1,  2,  5,  4,  5* 

The  phofphates  of  barites,  ftrontian,  pot-afh, 
foda?  and  ammonia^  decompofe  the  muriate  of 
»"  lime  ; 
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lime  : the  products  arc  phofphate  of  lime,  and 
muriate  of  barites,  ftrontian,  pot-afh,  or  foda, 
or  ammonia. 

6.  ' . 

*'  ' , • ■;  : * • * . _ \ , • . 1 ’ > * 

The  phofphate  of  magnefia  apparently  de« 
compofes  this  fait? 

The  action  of  the  phofphites  is  nearly  funilar 
to  that  of  the  phofphates. 

7 8,  9,  10,  11,  12. 

The  fluates  of  barites  ftrontian,  magnefia, 
pot-alb,  foda,  and  ammonia,  decompofe  the 
muriate  of  lime  : the  produéts  are  fluate  of 
lime,  and  muriates,  varying  according  to  the 
decompofing  fluate. 

13,  H,  15,  1 6,  17,  18, 

The  borates  of  barites,  ftrontian,  pot- all), 
foda,  and  ammonia,  decompofe  the  muriate  of 
lime  by  fuperfluous  attraction , The  products 
are  borate  of  lime,  and  muriates  with  different 
bafes, 

19,  20, 

The  carbonates  of  barites  and  ftrontian,  ap- 
parently decompofe  the  muriate  of  lime  ? 
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T no  OQ 

X y >-*  y s**  O • 


The  carbonates  of  pot-afh,  foda,  and  am- 
monia, decompofe  the  muriate  of  lime,  pro- 
ducing carbonate  of  lime,  and  different  phoff 
phates. 


LIII.  Muriate  of  Ammonia. 

> T ; . • ( , • * .. 

IT  is  decompofed  by  the  eleven  following, 
befide  the  three  fulphates , two  fulphites , and 
two  nitrates , mentioned  above. 

The  oxigenafed  muriates  0. 


1 o 

l , A» 

The  phofphates  cf  pot-aili,  and  of  foda,  de* 
compofe  the  muriate  of  ammonia  by  f ape  rjluous 
attraction : the  products  are  phofphate  of  am? 
monia,  and  muriates  of  pot  afli,  and  of  foda. 

The  phofphitcs,  a6t  like  the  phofphates  on 
this  fait. 


3,  4,  5,  6. 

-»  i'  9 

• n ***  -‘-  • ' • ‘ ' j. 

The  fluates  of  barites,  ftrontian,  pot-afh,  and 
foda,  decompofe  the  muriate  of  ammonia;  pro- 
ducing 
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duc  in  g fluate  of  ammonia,  and  different  mu- 
riates. 


7,  S. 

The  borates  of  pot-afh,  and  foda,  decompofe 

the  muriate  of  ammonia. 

r borate  of  ammonia. 

The  products  are4  muriate  of  pot-aih,  or  of 

l foda. 

Superfluous  attraBlon. 

9 , 10. 

The  carbonates  of  pot-afh  and  foda  act  in  a 
fimilar  manner. 

r carbonate  of  ammonia. 
The  products  are<  muriate  of  pot-afh,  or  of 

L foda. 

11. 

The  carbonate  of  magnefia  apparently  de- 
compotes  the  muriate  oi  ammonia,  foimmg 
two  triple  faits  with  the  two  acids  ? 


LIV.  Muriate  of  Magnesia. 

IT  is  decompofed  by  the  nineteen  following, 
befide  the  four  fulphates  and  the  fulphites  al- 
ready mentioned. 


The 
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The  action  of  the  oxigenated  nitrates  and 
muriates  0. 

s 

1,  2. 

The  phofphates  of  barites  and  ft r outran  may 
be  prefumed  to  decompofe  the  muriate  of  mag- 
nefia, by  fuperfluous  attraction  ; the  products 
of  which  muft  be  phofphate  of  magnefia,  and 
muriate  of  barites,  and  ftrontian  ? 

3,  4,  6. 

The  phofphates  of  pot-afh*  foda,  and  am* 
monia,  decompofe  the  muriate  of  magnefia  by 
fuperfluous  attraction  ; the  products  are  phof- 
phate of  magnefia,  and  the  different  muriates-» 

The  phofphites  aft  like  the  phofphates* 

6,  7. 

The  fluates  of  ftrontian  and  foda,  decompofe 
the  muriate  of  magnefia  by  fuperfluous  at - 
tradion  : the  produfts  are  fiuate  of  magnefia, 
and  nitrates  of  foda  and  ftrontian. 

8,  9,  10. 

The  fluates  of  barites,  pot-afh,  and  ammo-* 
nia,  apparently  muft  be  capable  of  decompofmg 
the  muriate  “of  magnefia  : and  the  remits  will 

Le 
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“ ' 'N, 

be  fluate  of  magnefia,  and  the  different  mu- 
riates ? 


11,  12. 

The  borates  of  barites,  and  ftrontian,  ap* 
parently  decompofe  the  muriate  of  magnefia  ? 

13,  14,  15,  16. 

The  borates  of  pot-afh,  foda,  fuper-faturat- 
ed  with  foda,  and  ammonia,  decompofe  the  mu- 
riate of  magnefia  ; producing  borate  of  mag- 
nifia, and  different  muriates. 

1 7,  18,  19. 

/ 

The  carbonates  of  pot-afh,  foda,  and  am- 
monia, decompofe  the  muriate  of  magnefia  by 
fuperfluous  attraction : the  produces  are  car- 
bonate of  magnefia,  and  the  different  mu- 
riates. 


LV.  Ammoniaco-Magnesian  Muriate. 

IT  is  decompofed  by  the  nineteen  following 
befide  the  four  fulphates,  and  the  four  fulphites, 
already  mentioned. 


The 
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The  addon  of  the  nitrates  and  oxigenated 
muriates  0. 

i,  % 3. 

The  phofphates  of  barites,  ftrontian,  and 
ammonia,  apparently  muft  decompofe  the  am- 
moniaco-magnefian  muriate  only  with  refpecf 
to  the  magnefia  ; whence  would  refult  a triple 
phofphate,  and  the  different  muriates  of  barites, 
ftrontian,  and  ammonia. 

4,  o » 

The  phofphates  of  pot-afli  and  foda,  decorii- 
pofe  it  by  fuperfluous  attraction  ; the  products 
are  a triple  phofphate,  and  muriate  of  pot-afli, 
and  of  foda. 

The  abtion  of  the  phofphites  is  fimilar  to  that 
of  phofphates. 

6. 

The  fluate  of  barites  decompofes  the  amino'-- 
niaco-magnefian  muriate  only,  as  it  would  fcem, 
with  refpcet  to  the  magnefia? 

7>  8,  9- 

The  finales  of  ftrontian,  pot-aih,  and  foda, 
decompofe  it  by  fuperfluous  attraction:  the 

products 
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produis  are  the  ammoniaco-magnefian  triple 
fluate,  and  the  refpedtive  muriates» 

It). 

The  fluate  of  ammonia  apparently  decora- 
pofes  it  only  in  part.  No  doubt  the  products 
are  a triple  fluate,  and  muriate  of  ammonia? 


11,  1 2,  13. 

The  borates  of  barites,  ftrontian,  and  ahi- 
xnonia,  adt  on  this  fait  as  the  fluatcs  No.  7}  8? 


1 4. 

The  magneho-calcareous  borate,  though  its 
affinities  are  little  known,  apparently  effedts  a 
fort  of  decompofition  with  this  fait,  from  which 
inay  refult  an  ammoniaco-magnefian  borate, 
and  a magnefio-calcareous  muriate  ? 

15» 

The  fluate  of  ammonia  de  com  pofes  this  tri- 
ple fait  in  refpect  to  a little  magnefia,  and  per- 
haps two  triple  faits  are  formed  « 


Vol.  IV. 


X 


16',  17, 
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\ 


16,  17,  18,  19* 

The  carbonates  of  pot-afh,  foda,  and  am» 
inonia,  decompofe  the  ammoniaco-magnefian 
muriate,  producing  a triple  carbonate,  and  the 
relpe  clive  muriates. 


LVI.  Muriate  of  Glucine. 

IT  is  decompofed  by  the  twenty-four  follow- 
ing, befide  the  five  fulphates  or  Julphites,  and 
the  two  nitrates,  already  mentioned. 

The  oxigenated  muriates  0. 


The  pliofphates  of  barites,  ftrontian,  and  mag- 
nefia,  decompofe  the  muriate  of  glucine  by 
fiperfluous  attraction  ; the  products  are  phof- 
phate  of  glucine,  and  the  re! pe Clive  muriates? 


4,  5,  6’. 

The  pliofphates  of  pot-afh,  foda,  and  ammo- 
nia, decompofe  this  muriate  by  fuperfluous 
attraction  : the  products  are  phofphate  of  glu- 
cine, and  the  different  muriates. 

The 
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The  phofphites  would  appear  to  a6t  like  the 
preceding. 

7,  8,  9,  10,  11,  12. 

The  fiuates  of  barites,  pot-afh,  foda,  ftroim 
tian,  magnefia,  and  ammonia,  decompofe  this 
fait  : the  produdls  are  fluate  of  glucine,  and 
muriates,  differing  according  to  the  decom- 
pofing  fait, 

13,  3 4,  15® 

The  borates  of  barites,  ftrontian,  and  mag- 
nefia,  probably  decompofe  the  muriate  of  glu- 
cine : the  refults  muft  be  borate  of  glucine,  and 
the  refpedlive  muriates  ? 

16‘,  17,  18. 

The  borates  of  pot-alh,  foda,  and  ammonia, 
are  decompofed  by  the  muriate  of  glucine  : the 
refults  are  borate  of  glucine,  and  the  different 
muriates. 

1 ft  20. 

The  carbonates  of  lime  and  map'nefia  would 
appear  to  decompofe  the  muriate  of  glucine, 
producing  carbonate  of  glucine,  and  the  dif- 
ferent muriates. 


$-f  CO 


V 
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21,  22,  23,  24. 

The  carbonates  of  ftrontian,  pot-alh,  ioda3 
and  ammonia,  decompofe  the  muriate  of  gin* 
cine  by  fuperjluous  attraction,  producing  car- 
bonate of  g lu  cine,  and  the  refpeétive  muriates 


LVIL  Muriate  of  Alumine, 

IT  is  decompofed  by  the  twenty-five  follow- 
ings befide  the  nine  jiilphatcs  or  Julphites,  and 
the  nitrate , already  mentioned. 

Oxigenated  muriates  0» 


The  phofphates  of  barites,  ftrontian,  and  mag- 
nolia, feem  to  decompofe  the  muriate  of  alu- 
mine ? 

4,  5,  ft,  7- 

The  phofphates  of  pot-alh,  foda,  ammonia, 
and  glucine  decompofe  it:  the  products  are 
phofphate  of  alumine,  and  the  refpective  mu- 
riates. 

The  aft  ion  of  the  pholphites  is  nearly  equal 
to  that  of  the  phofphates. 
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8,  9,  10,  11 , 12,  13. 

The  fluates  of  barites,  ftrontian,  magnefia, 
pot-afh,  foda,  and  ammonia,  decompofe  the 
muriate  of  alumine,  and  different  muriates  are 
formed. 

14,  15.  ^ 

The  borates  of  barites  and  ftrontian  fe.em  to 
effect  the  decompofttion  of  this  fait  ? 


16,  17,  18,  19, 

The  borates  of  magnefia,  pot-afh,  foda,  and 
ammonia,  decompofe  the  muriate  of  alumine 
by  fuperfluous  attraction  : the  products  are 
borate  of  alumine,  and  the  different  muriates. 

20,  21,  22,  23,  24,  25. 

The  carbonates  of  barites,  lime,  pot-afh,  foda, 
magnefia,  and  ammonia,  decompofe  the  muri- 
ate of  alumine,  carbonate  of  alumine,  and  the 
different  muriates,  being  formed. 

The  decompofttioïi  by  carbonate  of  barites 
(20,)  feems  doubtful,  oris  only  prefumed  ? 


i 


LVIIL 
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LVIII.  Muriate  of  Zircone. 

XT  is  decompofed  by  the  twenty-fix  follow- 
ing’, befide  the  lev  en  fui  phizes  already  men- 
tioned. 

Sulphates,  nitrates,  and  oxigenated  muri- 
ates, 0. 

1,  % 3,  4,  5,  6,  7,  8. 

The  phofphates  of  barites,  ftrontian,  pot-afh, 
foda,  ammonia,  magnefia,  glucine,  and  alu- 
mine, decompofe  the  muriate  of  zircone.  The 
refults  are  phofphate  of  zircone,  and  muriates 
differing  according  to  the  decompofing  fait. 

The  phofphites  exert  on  muriate  of  zircone 
an  action  analogous  to  that  of  the  phofphates® 

9,  10,  11,  12,  13,  14. 

\ 

The  fluate  of  barites,  ftrontian,  magnefia, 
pot- a ill,  foda,  and  ammonia,  decompofe  the 
muriate  of  zircone  : the  products  are  fluate  of 
zircone,  and  very  different  muriates. 

15,  16. 

The  borates  of  barites  and  ftrontian  feem  to 
decompofe  it? 


17,  18, 
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\ 

17,  IB,  19,  20. 

The  borates  of  magnefia,  pot-afh,  foda,  and 
ammonia,  decompofe  it,  producing*  borate  ot 
z ire  one,  and  the  different  muriates» 


O 1 

M * * 

The  carbonate  of  barites  is  prefumed  to  de- 
compofe it  ? 

%%  23,  2d,  25,  26. 

The  carbonates  of  lime,  pot-afh,  foda,  mag- 
nefia, and  ammonia,  decompofe  it. 


LIX.  Muriate  of  Silex. 

' - : : I ’ r ' ' / 

IT  is  decompofed  by  the  eighteen  following, 
exclufive  of  the  addon  of  the  preceding  falts, 
which  has  not  yet  been  examined  fufiiciently 
to  be  mentioned. 

Qxigenated  muriates  0. 

K_J 

' ■ 1,  2,  3,  4 

The  phofphates  of  pot-afh,  foda,  ammonia, 
and  magnefia,  decompofe  it  by  fuperfluous 
3 attraction . 
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attraction.  The  refults  are  phofphate  of  filex, 
and  muriate  of  pot-alh,  foda,  ammonia,  and 
magnefia. 

The  phofphites  act  like  the  phofphates, 

5,  6,  7- 

The  fluates  of  ftrontian,  magnefia,  and  pot- 
afli,  feem  to  decompole  this  fait  ? 

8,  9- 

The  fluates  of  foda  and  ammonia  decompofe 
the  muriate  of  filex  : the  products  are  fluate 
of  filex,  and  muriates  of  foda  and  ammonia. 

10,  11,  12. 

The  borates  of  pot-afh,  foda,  and  ammonia, 
decompofe  the  muriate  of  filex  by  fuperjluous 
attra8ion,  producing  borate  of  filex,  and  the 
refpective  muriates. 

13,  14,  15,  16,  17,  18, 

The  carbonates  of  barites,  lime,  pot-alli,  foda, 
ammonia,  and  magnefia,  decompofe  the  muri- 
ate of  filex,  and  muriates  are  obtained,  differ- 
ing according  to  the  carbonates  employed,  w ith- 
out  carbonate  of  filex  being  formed. 
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LX.  to  LXVIII.  inclufively. 

OxiGENATED  MURIATES. 

THE  nine  fpecies  of  oxigenated  or  iuper-oxL 
genated  muriates,  are  yet  too  little  known  for  it 
to  have  been  poflible  to  appreciate  the  efteCts  of 
double  attraction  between  them  and  all  the 
other  fpecies  of  faits* 

Even  the  decompofitions  of  which  the  luper- 
oxigenated  muriate  of  pot-afh,  the  only  one 
known,  is  fufceptible,  have  not  yet  been  pointed 
put. 


LXIX.  Phosphate  of  Barites. 

IT  is  decompofed  by  the  two  following,  be- 
fide  the  thirteen  fulphates , three  fulphites , fix 
nitrites , fix  nitrates,  and  feven  muriates , al- 
ready noticed, 

h 

Carbonate  of  pot-afli.  The  products  are  car- 
bonate of  barites,  and  phofphate  of  pot-afh  : 
the  double  attraction  is  neceffary. 


% Carbonate 


\ 
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2. 

Carbonate  of  foda.  The  products  are  car- 
bonate of  barites,  and  phofphate  of  foda  : the 
double  attraction  is  neceffary. 


LXX.  Phosphate  of  Lime» 

IT  is  decompofed  by  the  five  following  : 

1,  % 3,  4,  5. 

Phofphite  of  barites  ? 

Fluate  of  barites  ; 

Fluate  of  pot-ath  ; 

Fluate  of  foda  ; 

Borate  of  barites. 


LXXL  Acid  Phosphate  of  Lime. 

IT  is  decompofed  by  the  eighteen  following, 
beiide  the  nine  fulphates  or  fulphites  already 
mentioned. 

Nitrates,  nitrites,  muriates,  oxigenated  mm 
riates  0. 


1.  Phof- 
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L 

Phofphite  of  lime:  the  excels  of  the  pho.f- 
phoric  acid  combines  with  the  lime,  and  fets 
the  phofphoric  acid  free, 

Q 

A*  0 

Phofphite  of  barites. 


Phofphite  of  flrontian  : with  this  the  fame 
thing  occurs  as  with  the  phofphite  of  lime. 


4,  5,  6 , 7. 

Finales  of  barites,  pot-afh,  foda,  and  ammo- 
nia. 


8,  9,  10. 

Borates  of  barites,  pot-afh,  and  foda. 


11,  12,  13,  14,  15,  1 6,  17,  18- 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
afh,  foda,  magnolia,  ammonia,  and  glucine. 

Thefe  eight  faits,  that  is  to  fay,  all  the  car» 
bonates,  only  faturate  the  excefs  of  phofphoric 
acid,  whence  refult  two  different  phofphates 

unlefs 
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tmlefs  when  the  carbonate  of  lime  is  employed); 
namely,  a phofphate  with  the  bafe  of  the  car- 
hon ate  employed,  and  phofphate  of  lime. 


LXXIL  Phosphate  of  Strontian. 

IT  is  decompofed  by  the  thirteen  following, 
befide  the  five  fulphates  or  fui  phi  tes,  four  ni- 
trates, and  fix  muriates ? already  mentioned. 


Phofpliites  of  barites  and  pot-afh. 


3,  4,  5,  6, 

Fluates  of  barites,  pot-afh,  foda,  and  ammq- 
nia. 


7,  B,  9. 

Borates  of  barites,  pot-afh,  and  ioda. 

10,  11,  12,  13. 

Carbonates  of  barites,  lime,  pot-afh,  and 
foda. 


LXXIIF 
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LXXIII.  Phosphate  of  Pot-Ash. 

IT  is  deeompofed  by  the  eight  following, 
befide  the  lixteen  fulphates  or  fulphites , ten 
nitrates , and  eleven  muriates,  mentioned  above* 
(O  xigenated  muriates  and  nitrates  0.) 


1,  2. 

Phofphites  of  lime  and  barites. 


3,  4. 

Finales  of  lime  and  barites. 


, o. 

Borates  of  lime  and  barites. 


7,  8. 

» 

Carbonates  of  barites  and  lime. 


LXXIV.  Phosphate  of  Soda. 

IT  is  deeompofed  by  the  twelve  following, 
belide  the  fifteen  fulphates  or  fulphites,  nine 
nitrates , and  ten  muriates , mentioned  above. 
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1,  % 3. 

Phofphites  of  lime,  barites,  and  pot-afin 

4,  5,  6 . 

Finales  of  lime,  barites,  and  pot-afh. 

» 

7,  8,  9» 

f — * 

Borates  of  lime,  barites,  and  pot-aik 

10,  11,  12. 

Carbonates  of  barites,  lime,  and  pot-aih, 

«►* 

JLXXV.  Phosphate  of  Ammonia. 

IT  is  decompofed  by  the  twenty-three  fol- 
lowing, befide  the  fifteen  fulphates  and  fill- 
phites,  eight  nitrates,  and  nine  muriates , al- 
ready mentioned. 

1,  2,  3,  4,  5,  6. 

Phofphites  of  lime,  barites,  ftrontian,  mag- 
nefia,  pot-afh,  and  foda. 
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7,  8,  9,  10,  11,  12. 

> 

Fluates  of  lime,  barites,  ftrontian,  magnefia, 
pot-afh,  and  foda. 

13,  14,  15,  Id,  17,  18, 

Borates  of  lime,  barites,  ftrontian,  magnefia, 
pot-afh,  and  foda. 


19,  20,  21,  22,  23. 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
alb,  and  foda. 

) ' • , •’  , .. 


LXXVI.  Phosphate  of  Soda  and 

Ammonia. 

IT  is  decompofed  by  the  nineteen  following, 
befide  the  five  fulphates  and  fulphites , and  the 
nitrate  already  mentioned,  (muriates  0,) 


1,  2,  3,  4. 

Phofphites  of  lime,  barites,  pot-afh,  and  foda, 
with  refpedt  to  the  ammonia. 
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5,  6,  7 , 8,  9* 

Fluates  of  lime,  barites,  (iront i an,  pot-afh, 
and  foda,  with  refpeét  to  the  ammonia. 


10,  11,  12,  13,  14,  15, 

Borates  of  lime,  barites,  flrontiàn,  pot-aih,, 
foda,  and  fuper-faturated  with  foda. 

16,  17,  18,  19. 

Carbonates  of  barites,  lime,  pot-a(h,  and 
foda, 


LXXVII.  Phosphate  of  Magnesia. 

IT  is  decompofed  by  the  twenty  following, 
befides  the  feven  fulphates  and  fulphites , three 
nitrates , and  four  muriates , already  mentioned. 

1,  2,  3,  4,  5. 

Phofphites  of  lime,  barites,  ftrontian,  pot- 
a(h,  and  foda. 


DOUBLE  DECOMPOSITIONS  OF  SALTS.  32i 

6,  7 , 8,  9,  10,  11. 

Fluates  of  lime,  barites,  ftrontian,  pot-afh,, 
foda,  and  ammonia. 

12,  13,  14,  15,  16, 

Borates  of  lime,  barites,  ftrontian,  pot- alb, 
and  foda. 

17,  18,  19.  20. 

Carbonates  of  ftrontian,  Lime,  pot-alb,  and 
foda. 


LXXV1IL  Am  moniaco-Magnesian 

Phosphate 

IT  is  decompofed  by  the  nineteen  following, 
befide  the  feven  fulphates  and  fulphites  already 
mentioned. 

(Nitrates  and  muriates  0,) 


1,.  2,  3,  4,  5. 

Phofphites  of  lime,  barites,  ftrontian,  pot- 
alh,  and  foda. 


6,  7,  8,  9,  10. 

Fluates  of  lime,  barites,  ftrontian,  pot-afhj 
and  foda. 

Vgl*  IV, 


Y 
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11,  \%  13,  14,  15, 

Borates  of  lime,  barites,  ftrontian,  pot-afh, 
and  foda. 


16,  17,  18,  19- 

Carbonates  of  ftrontian,  lime,  pot-afh,  and 
foda* 


LXXIX.  Phosphate  of  Glucine, 

IT  is  decompofed  by  the  twenty-fcven  fol- 
lowing, befide  the  ten  fulphates , and  fulphit es7 
two  nitrates,  and  two  muriates , already  noticed. 


1,  9,  3,  4,  5,  6,  7. 

Phofphites  of  lime,  barites,  ftrontian,  mag- 
nefia,  pot-ath,  foda,  and  ammonia. 

8,  9,  10,  1 1,  1%  13,  14. 

Finales  of  lime,  barites,  ftrontian,  magnefia, 
pot-aih,  foda,  and  ammonia. 


15,  16, 
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15,  16,  17 , 18,  19,  20,  2h 

Borates  of  lime,  barites,  ftrontian,  magnefia, 
pot-alh,  foda,  and  ammonia. 

22,  23,  24,  25,  26,  27. 

Carbonates  of  barites,  ftrontjan,  lime,  pot- 
alb,  foda,  and  ammonia. 


LXXX.  Phosphate  of  Alumine. 

IT  is  decompofed  by  tile  thirty  followings 
befide  the  eleven  fulphates  and  fulphites , one 
nitrate , and  one  muriate , already  mentioned. 


1,  2,  3,  4,  5,  6, 


Phofphites  of  lime,  barites,  ftrontian,  mag- 
nefia, pot-afli,  foda,  and  ammonia. 


8,  9,  10,  11,  12,  13,  14,  15. 

Fluates  of  lime,  barites,  ftrontian,  magnefia, 
pot-afii,  foda,  ammonia,  and  glucine. 


I 
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16,  17,  18,  19,  20,  21,  22. 

Borates  of  lime,  barites,  ftrontian,  magne- 
fia,  pot- a lb,  foda,  and  ammonia. 


23,  24,  25,  2 6,  27,  28,  29,  30. 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
afh,  foda,  magnefia,  ammonia,  and  glucine. 

/ 


LXXX1.  Phosphate  of  Zircone. 

/ i 

IT  is  decompofed  by  the  thirty-four  follow» 
ing,  be  fide  the  ten  fulphites  already  mentioned 
(fulphates,  nitrates,  and  muriates,  0.) 


1,  2,  3,  4,  5,  6,  7,  8,  9. 

Phofphites  of  lime,  barites,  ftrontian,  magne- 
fia, pot-alh,  foda,  ammonia,  glucine,  and  alu- 
mine. 

10,  11,  12,  13,  14,  15,  16,  17. 

Fluates  of  lime,  barites,  ftrontian,  magnefia, 
pot-aili,  foda,  ammonia,  and  glucine. 


* 


18,  19, 
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18,  3 9,  20,  21,  22,  23,  24,  25. 

Borates  of  lime,  barites,  it  run  dan,  magnefia, 
pot-afh,  foda,  ammonia,  and  glucine. 

2 6,  27,  28,  29,  30,  31,  32,  33,  34. 

Carbonates  of  ftrontian,  lime,  pot-afh,  foda, 
ammonia,  magnefia,  amnion  iaco-magnefian,  glu- 
cine, and  alumine. 


LXXX1L  Phosphate  of  Silex. 

IT  is  decompofed  by  the  thirty-nine  follow- 
ing, befide  one  fulphate  already  mentioned, 
(fulphites,  nitrates,  and  muriates,  0.) 

1,  2,  3,  4,  5,  6,  7,  8,  Q. 

* 

Phofpliites  of  lime,  barites,  ftrontian,  mag- 
nefia, pot-aili,  foda,  ammonia,  alumine,  and 
glucine* 


10,  11,  12,  13,  14,  15,  16,  17,  18,  19,  20. 

Fluates  of  lime,  barites,  ftrontian,  magnefia, 
pot-aih,  foda,  ammonia,  alumine,  glucine,  and 
two  triple. 


21,  22 
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21,  22,  23,  24,  25,  2 6,  27,  28,  29,  30. 

Borates  of  lime,  barites,  ftrontian,  magnefia, 
pot-afh,  foda,  ammonia,  alumine,  glucine,  and 
zircone. 


31,  32,  33,  34,  35,  36,  37,  38,  39* 

Carbonates  of  barites,  ûrontian,  lime,  pot- 
afh,  foda,  ammonia,  magnefia,  alumine,  and 
glucine. 


LXXXIIX,  to  XCIII,  Inclufi veiy, 

THE  eleven  fpecies  of  phofphites,  which  i 
have  defcribed,  have  not  yet  been  fufficiently 
examined,  to  render  it  poflible  to  exhibit  any 
thing  like  an  exact  feries  of  the  double  de- 
comportions,  which  they  are  capable  of  un- 
dergoing with  the  fluates,  borates,  and  carbo- 
nates. In  the  feven  preceding  genera  of  faits 
the  addon  of  mod  of  the  phofphites,  on  the 
fulphates,  fulphites,  nitrates,  nitrites,  muriates, 
and  phofphates,  has  appeared.  To  thefe  de- 
compofitions  it  is  eally  to  add  tliofe  of  the 
pholphites  by  the  fluates,  borates,  carbonates, 
with  regard  to  which  their  capability  of  being 
altered  mud  nearly  approach  what  has  been  at- 
4 tribu  ted 


/ 
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tributed  to  the  phofphates  : but  thefe  efforts, 
probable  as  they  are,  not  having  been  verified 
by  experiments,  I have  not  thought  it  pro- 
per to  give  them  here  at  large,  as  I have  done 
with  the  preceding,  and  ihall  do  with  the  fub- 
fequent  genera. 


XCIV.  Fluate  of  Lime. 

IT  is  decompofed  by  the  two  following,  be- 
fide  the  ten  phofphates  already  mentioned,  (ful- 
phates,  fulphites,  nitrates,  nitrites,  muriates,  and 
oxigenated  muriates,  0.) 


1. 

Carbonate  of  pot-afh. 

Carbonate  of  foda. 


XCV,  Fluate  of  Barites. 

IT  is  decompofed  by  the  eight  following, 
beftde  the  fixteen  fulphates  and  fulphites,  three 

nitrates % 
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: nitrates , ten  muriates , and  twelve  phofphates} 
already  mentioned. 

1,  2,  3,  4, 

Borates  of  lime,  pot-afh,  foda,  fuperfaturat* 
ed  of  fodas 


5,  6,  7,  8. 

Carbonate  of  lime,  pot-afli,  foda,  and  am** 
xnonia, 

I 

XCVL  Fluate  of  Strontian. 

IT  is  decompofed  by  the  feven  following,  be- 
tides the  fourteen  fulpha tes  and  fulphites , eight 
nitrates , nine  muriates , and  eight  phofphates , 
already  mentioned. 


1,  2,  3. 

Borates  of  barites,  pot~aih,  and  foda, 

4,  5,  6,  7° 

Carbonates  of  lime,  pot-alh,  foda,  and  am- 
monia. 


XCVIIL 
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XCVIL  Fluate  of  Magnesia, 

IT  is  decompofed  by  the  ten  following,  be* 
fide  the  eight  fulphates  and  fulphites , one  ni- 
trate ; fix  muriates , five  phofphates , already 
mentioned. 


1,  % 3,  4,  5, 

Borates  of  lime,  barites,  itrontian,  pot-afh, 
and  foda. 

6,  7*  8,  9,  10, 

Carbonates  of  ftrontian,  lime,  pot-afh,  foda, 
and  ammonia. 


XCVIIL  Fluate  of  Pot-Ash, 

IT  is  decompofed  by  the  three  following, 
befide  the  ten  fulphates  and  fulphites,  ten  ni- 
trates, eleven  muriates , and  twelve  phofphates , 
already  noticed. 


1,  % 3, 

Borates  of  lime,  barites,  and  flrontiam 


XCIX. 
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\ 

XCXX.  Fluate  of  Soda. 

IT  is  decompofed  by  the  fix  following,  be- 
fide  the  nine  fulphates  and  fu  Ip  kites  y nine  ni- 
trates, ten  muriates , and  ten  phofpliates , al- 
ready mentioned. 


1,  2,  3,  4. 

Borates  of  lime,  barites,  ftrontian,  and  pot- 
afin 


5,  6 . 

Carbonates  of  pot-aih  and  ammonia  ? 


C.  Siliceous  Fluate  of  Soda. 

V ' 


THE  manner  in  which  it  acts  with  the  other 
faits  is  not  known. 


CL  Fluate  of  Ammonia. 

IT  is  decompofed  by  the  eight  following,  be^ 
fide  the  nine  fulphates  and  Jü  Ip  hi  tes,  eight  ni- 
trates^ 
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t rates,  eight  muriates  r and  feven  phofphaU$, 
already  mentioned, 

1,  % 3,  4,  5. 

Borates  of  lime*  barites,  ftrontian,  pot-aft, 
and  foda, 

6,  7,  8. 

Carbonates  of  lime,  pot-aft,  and  ioda* 


CIL  Ammoniaco-Maonesian  Fluate* 

IT  is  decompofed  by  the  ten  following  ; its 
aftion  on  the  preceding  has  not  been  examined 

1,  2,  3,  4,  5. 

Borates  of  lime,  bayâtes,  ftrontian,  pot-aft, 

gnd  foda, 

\ 

6,  7,  8,  9,  10. 

Carbonates  of  ftrontian,  lime,  pot-afti,  foda, 
and  ammonia. 


cur. 
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CIII*  Ammoniaco-Siliceous  Flu  ate, 
ITS  a&ion  on  the  other  faits  is  not  known. 


CIV.  Flu  ate  of  Glucine. 

IT  is  decompofed  by  the  fourteen  following, 
befide  the  four  fulphates  or  fulphites , and  three 
phofphates , already  mentioned. 


1,  2,  3,  4,  5,  6,  7. 

Borates  of  lime,  barites,  ftrontian,  magnefia, 
pot-alb,  foda,  and  ammonia. 

8,  9,  10,  11,  12,  13,  14. 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
alh,  foda,  magnefia,  and  ammonia. 


CV.  Fluate  of  Alumine. 


IT  is  decompofed  by  the  fixteen  following, 
befide  the  phofphates  already  mentioned. 
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1,  2,  3,  4,  5,  6,  75  8. 

Borates  of  lime,  barites,  ftrontian,  magnefia, 
pot-afh,  foda,  ammonia,  and  glucine. 

9,  10,  11,  12,  13,  14,  15,  16. 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
a£h,  foda,  magnefia,,  ammonia,  and  glucine. 


CVI.  Flu  ate  of  Zircon  e, 

IT  is  decompofed  by  the  eighteen  following  : 
its  action  on  the  preceding  faits  is  not  known. 


1,  2,  3,  4,  5,  6,  7,  8,  9. 


Borates  of  lime,  barites,  ftrontian,  magnefia, 
pot-afh,  foda,  ammonia,  glucine,  and  alumine, 

10,  11,  32,  13,  14,  35,  16,  17,  18. 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
afh,  foda,  magnefia,  ammonia,  alumine,  and 
glucine. 


cvir. 
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v CVII.  Fluate  of  Silex* 

IT  is  decompofed  by  the  twenty  following', 
and  is  not  decompofed  by  any  of  the  preced- 
ing neutral  faits. 

1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11. 

Borates  of  lime,  barites,  ftrontian,  magnefia, 
pot-afli,  foda,  fuperfatu rated  of  foda,  ammonia, 
glucine,  alumine,  and  zircone. 


12,  13,  14,  15,  16,  17,  IB,  19,  20. 

Carbonates  of  barites,  ftrontian,  lime  pot-afh* 
foda,  ammonia,  magnefia,  glucine,  and  alumine. 


CVIIL  Borate  of  Lime. 

IT  is  not  decompofed  by  any  of  the  follow- 
ing, but  it  is  by  ten  pkofphates , and  ten  ftuates 
already  noticed. 


exx. 
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CIX.  Borate  of  Barites. 

% \ 

IT  is  not  decompofed  by  any  of  the  follow- 
ing*, but  by  eleven  fulphates  or  fulphites , one 
nitrate , four  muriates , twelve  phofphates , and 
ten  fautes , already  mentioned. 


CX.  Borate  of  Strontian. 

IT  is  decompofed  by  ten  fulphates  or  ful- 
phites, three  nitrates , four  muriates , feven 
phofphates , and  nine  Jluates , already  mentioned. 


CXI.  Borate  of  Magnesia. 

IT  is  decompofed  by  the  five  following*,  be« 
fide  the  fix  fulphates  or  fulphites , two  muriates , 
five  phofphates , and  four  jluates,  already  men- 
tioned. 

3,  % 3,  4,  5. 

% 

Carbonates  of  barites,  ftrontian,  lime,  potn 
afli,  and  foda. 


CXIL 
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CXII,  Macnesio-Calcareous  Borate® 

ITS  adtion  on  the  other  faits  is  not  well 
known  : it  is  decompofed  by  one  muriate  al- 
ready mentioned. 


CXIII.  Borate  of  Pot- Ash. 

IT  is  not  decompofed  by  any  of  the  follow- 
ing) but  is  by  thirteen  fulphates  or  fulphites, 
ten  nitrates , nine  muriates , ten  phof pliâtes , 
and  ten  Jluates , already  mentioned. 


CXIV.  Borate  of  Soda.. 

IT  is  decompofed  by  the  carbonate  of  pot- 
alh,  belide  the  eleven  fulphates  or  fulphites, 
nine  nitrates , eight  muriates,  eight  phofphates, 
and  eight  Jluates,  already  mentioned. 


CXV.  Supersaturated  Borate  of  Soda, 

IT  a6ts  like  the  preceding,  and  is  dccom* 
poled  like  it. 


o 


CXVI, 
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CX VL  Borate  of  Ammonia. 

If  is  decompofed  by  the  lix  following,  be- 
side the  ten  fulphates  or  fulphites , feven  ni- 
trates , eight  muriates , four  phofphates , and 
four  fuates,  already  mentioned. 


3,  3,  4,  5,  6. 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
afli,  foda,  and  magnefia. 


CXVII.  Ammoniaco-Magnesian  Borate* 

THE  manner  in  which  this  fait  a upon 
others  has  not  yet  been  examined. 


CXVIIL  Borate  of  Glucîne, 

IT  is  decompofed  by  the  feven  following, 
befide  the  two  phofpkates,  and  three  Jluates , 

already  mentioned. 

&/ 


Vol.  IV. 


Z 
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I,  % 3,  4,  5y  6 , 7. 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
afh,  foda,  magnefia,  and  ammonia. 


CX1X.  Borate  of  Alumine, 

IT  is  decompofed  by  the  eight  following, 
befide  one  phofphate , and  two  filiates,  already 
mentioned. 

1,  % 3,  4,  5,  6,  7,  & 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
aih,  foda,  magnefia,  ammonia,  and  glucine. 


C XX.-  Borate  of  Zircone. 

IT  is  decompofed  by  the  nine  following,  be- 
fide  one  phofphate , and  one  fluate7  already 
mentioned. 
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h % 3,  4,  5,  6,  7 , 8,  9. 

Carbonates  of  barites,  ftrontian,  lime,  pot- 
afli,  focla,  magnefia,  ammonia,  glucine,  and 
alumine. 


CXXL  Borate  of  Silex. 

IT  is  decompofed  by  the  ten  following. 
The  preceding  laits  do  not  appear  to  have  any 
adlion  on  it. 

1,  2,  3,  4,  5,  6,  7,  8,  9,  10* 

Carbonates  of  barites,  ftrontian,  lime,  pot^ 
afh,  foda,  magnefia,  ammonia,  glucine,  alumine* 
and  zircone. 


CXXII,  to  CXXXIV,  Inclufiveiy. 

THE  fourteen  fpecies  of  earthy  and  alkaline 
carbonates  diftinguilhed  and  defcribed  in  this 
fifth  fection,  having  been  treated  of  in  the 
CXXI  preceding  numbers,  and  being  the  laft 
of  all  the  faline  fubftances,  nothing  more  re* 
! 2 2 mains- 
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mains  to  be  faicl  refpeéting  their  re-actions,  and 
double  decompofitions. 


Article  XVI. 

Recapitulation  of  the  Counpojition  of  the  One 
Hundred  and  Thirty-Five  Species  of  Salts , 
or  Table  of  the  Proportions  of  their 
conftituent  Principles . 

1.  AFTER  having  perufed  all  that  has  pre- 
ceded this  part  of  my  fyftem,  the  reader  mu  ft  be 
fufficiently  advanced  in  his  ftudy  of  the  Icience 
of  chemiftry,  readily  to  conceive,  that  an  ac- 
curate knowledge  of  the  phenomena  of  this 
fcience  depends  greatly  on  a determination  of 
the  refpedtive  quantities  of  the  principles  that 
enter  into  the  formation  of  compounds.  Ac- 
cordingly, fin  ce  chemiftry  has  changed  its  ap- 
pearance, fin  ce  its  means  of  analvfis  ha\e  been 
increafed,  and  fince  its  inftruments  have  ac- 
quired fuch  a great  degree  of  perfection,  com- 
pared with  what  they  poffcffed  thirty  years  ago, 
the  principal  object  of  the  labouis  of  chemift^ 
has  been,  to  inveftigate  the  proportions  of  the 
elements,  that  conftituted  the  diffeicnt  com- 
pounds on  which  their  attention  was  employed. 
Among  the  ufeful  refults,  which  refearches  of 

tins  kind  have  furni  filed,  the  faits  particularly 

offer 


COMPONENT  PARTS  OF  SALTS.  oil 

offer  fome  of  great  importance,  either  for  ef- 
fecting their  decompofition  with  advantage, 
knowing  their  nature  with  precifion,  or  appre- 
ciating the  cffedts  in  all  the  cafes  in  which  they 
are  employed® 

2.  I have  taken  care,  in  the  hiftory  of  each 
particular  fpecies,  to  exhibit  this  proportion  of 
its  principles,  after  having  pointed  out  the 
method  that  has  been  purfued  for  analyzing  it® 
The  enunciation  of  this  has  appeared  to  me  fo 
important  for  completing  the  chemical  hiftory 
of  faits,  that  I have  inferted  it  at  the  end  of 
this  hiflory,  that  it  may  become  as  it  were 
its  moft  prominent  point,  and  natural  con- 
eluhon.  But  the  utility  of  this  refult  of  the 
analyfis  of  faits  muft  become  ftill  much  greater, 
by  bringing  together  the  proportions  of  the 
conftituent  principles  of  each  fait,  fmce  it  will 
enable  us  to  compare  the  refpeétive  quantities 
of  the  faline  principles,  the  difference  of  the 
reciprocal  faturabilities  of  acids  by  the  bafes, 
and  of  bafes  by  the  acids,  the  relation  of  thefe 
proportions  to  the  degrees  of  attraction  that 
unite  them,  either  in  the  different  fpecies  of 
the  fame  genus,  or  in  fpecies  of  different 
genera  analogous  to  each  other  with  refpeét  to 
their  bafes. 

3.  Befides  which,  this  table  exhibiting  at  a 
fmgle  view  the  faCts  fcattered  through  a very 
cxtenfive  part  of  this  work,  it  will  fhow 
what  has  been  completed  in  this  kind  of  ana- 
lyfis, and  what  remains  to  be  done.  By  com- 

paringv 
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paring*  it  with  that  of  the  compofition  of  fome 
of  the  principal  fpecies  of  faits  given  by  Berg- 
mann  in  his  diflertation  on  the  ana'lyfis  of 
waters,  it  will  be  capable  of  blowing  the  proi 
grefs  made  in  chemiftry  by  thofe  philofophers, 
who  have  purfued  the  new  path  barely  opened 
by  the  illuftrious  Swedilh  profeiîor.  I fhali 
proceed  to  give  it,  adopting  for  the  135  fpecies 
of  falls  the  fame  order  in  which  I have  already 
placed  and  defcribed  them,  only  adding  be- 
fore each  of  them  a number,  which  will  point 
out,  for  this  fixteenth  article  of  the  fifth  fee- 
lion,  the  numerical  feries,  which  I have  pur- 
fried  in  each  divifion  of  this  work. 


4.  Sulphate  of  Barites . 

Sulphuric  acid  13 
A.  Natural  Barites  - » 84 


W ater 


f Sulphuric  acid  33 
B,  Artificial  \ Barites  - » 64 

I Water  3 


5.  Sulphate  of  Pot-Afi * 


Sulphuric  acid 

Pot-afh 

Water 


40 

52 

8 


6.  Acid 
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■6.  Acid  Sulphate  of  Pot- AJh. 

Sulphate  of  pot-aih  67 
Sulphuric  acid  - 33 


7.  Sulphate  of  Soda . 

Sulphuric  acid  - 27 

Soda  » - 15 

Water  - 58 

8,  Sulphate  of  Strontian . 

Sulphuric  acid  » 46  ' 

Strontian  - - - 54 


9.  Sulphate  of  Lime. 

Sulphuric  acid  - 46 

Lime  - - - - 32  % 

Water  - - - ■>  22 

10.  Sulphate  of  Ammonia. 

Sulphuric  acid  - 42 

Ammonia  40 

Water  » - « 18 


1U  Sulphate 


344  COMPONENT  PARTS  OF  SALTS» 


11.  Sulphate  of  Magnejia* 


Sulphuric  acid 

33 

Magnefia 

19 

Water  - 

48 

Ammoniaco- Magnefian 

Sulpha  t 

Sulphate  of  magnefia 

68 

Sulphate  of  ammonia 

32 

13.  Sulphate  of  G lutine» 
Proportions  unknown. 


14*  Sulphate  of  Alumine. 


Neutrall 


fulphuric  acid 
Alumine 


50 

50 


15,  Acid  Sulphate  of  Alumine , and  of  PoUAjh, 
or  Ammonia,  or  Alum. 

Sulphate  of  alumine  49 
Sulphate  of  pot-afh  7 
Water  - - - 44 

1$.  Saturated  triple  Sulphate  of  Alumine 

Proportions  not  exaéily  known, 

17*  Sulphate 
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34  5 


17.  Sulphate  of  Zircone* 
Proportions  unknown. 


18»  Sulphite  of  Barites, 

Sulphureous  acid  - 39 
Barites  - 59 

Water  2 


1£).  Sulphite  of  Lime . 

Sulphureous  acid  - 48 
Lime  » - » - 45 

Water  5 

20.  Sulphite  of  Pot -A \Jh9 
Proportions  not  yet  known* 


21.  Sulphite  of  Soda, 

Sulphureous  acid  - 51 
Soda  - - - “18 

Water  - - - 51 


%%  Sulphite  of  Strontian, 

Proportions  not  yet  known* 

23*  Sulphite 
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23.  Sulphite  of  Ammonia . 


Sulphureous  acid 

60 

Ammonia 

29 

Water 

11 

24.  Sulphite  of  Magnejia . 

Sulphureous  acid 

39 

Magnefia 

16 

Water 

45 

Ammoniac  o-magnefian 

Sulphite. 

Proportions  unknown. 

26.  Sulphite  of  G lue  i ne. 
Proportions  unknown. 

27-  Sulphite  of  Alumine . 

Sulphureous  acid  32 

Alumine  - 44 

Water  - 24 

28.  Sulphite  of  Zircone 
Proportions  unknown® 

6 29*  Nit  rat  0 


1 
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529.  Nitrate  of  Barites* 

Nitric  acid  - 38 

Barites  - 50 

Water  - 12 


30.  Nitrate  of  Poi-Ajh . 


Nitric  acid 

33  ' 

Pot-adi  “ 

- 49 

Water 

- 18. 

Nitric  acid 

SO' 

Pot-afh  - 

- 63 

W ater  - 

- 7. 

Bergmann. 


31.  Nitrate  of  Soda . 


Nitric  acid 

29 

Soda 

- 50  , 

Water 

« 21 

32  Nitrate  of  Strontian , 

Nitric  acid 

48,4 

Strontian 

47,6 

Water  - 

4,0 

33.  Nitrate 
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33*  Nitrate  of  Lime . 

Nitric  acid  - - 43 

Lime  - - 32 

Water  - « 25 

34.  Nitrate  of  Ammonia , 

Nitric  acid  - 46 

Ammonia  » » 40 

Water  » - 1 4 

35»  Nitrate  of  Magne  fia . 

Nitric  acid  » 43 

Magnefia  « 27 

Water  - » 30 

36.  Ammoniaco-magnefan  Nitrate . 

Nitrate  of  ammonia  22 
Nitrate  of  magnefia  78 

37»  Nitrate  of  G lue  me . 

Proportions  not  ascertained 

» 

.38.  Nitrate  of  Alumine . 
Proportions  un k nown . 


39.  Nitrate 
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39  Nitrate  of  Zirconc. 

Proportions  unknown* 

40.  Nitrite  of  Barites. 

4-1»  Nitrite  of  Pot- AjJu 
42*  Nitrite  of  Soda . 

43.  Nitrite  of  Strontian, 

44.  Nitrite  of  Lime . 

45.  Nitrite  of  Ammonia . * 

46.  Nitrite  of  Magnefia . 

47*  Ammoniaco-magnejîan  Nitrite .. 

48.  Nitrite  of  Glucine . 

49.  Nitrite  of  Alumine» 

50.  Nitrite  of  Zircone « 


No  nitrite  has  yet  been  carefully  examined; 
and  we  know  not  the  proportions  of  the  prin- 
ciples of  any  one. 


51.  Muriate  of  Barites . 


Muriatic  acid 
Barites  » 

W ater 


24 

60 

16 


52.  Muriate 
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52.  Muriate  of  Pot-Afk . 

Muriatic  acid  » SO 

Pot-aili  - 62 

Water  » » 8 


53.  Muriate  of  Soda . 

Muriatic  acid  52  1 

Soda  » 42  > Berg  maim 

Water  » - 6J 


Muriatic  acid 
Soda 
Water  - 


Kir  wan® 


54.  Muriate  of  Strontian „ 

Muriatic  acid  23,6 
Strontian  - 36,4 

Water  - - 40,0 


55.  Muriate  of  Lime . 

Muriatic  acid  - 31 
Lime  » » 44 

Water  - - 25 


55,  Muriate 
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56*  Muriate  of  Ammonia . 

Muriatic  acid  - 52 

Ammonia  « - 40 

Water  8 


57.  Muriate  of  Magnefia, 


Muriatic  acid 

- 34 

Magnefia  - 

» 41 

Water  » 

» 25 

58.  Ammomaco-magnefian  Muriate . 

Muriate  of  ammonia  27 

Muriate  of  magnefia  7 5 

< 

59»  Muriate  of  Glucine . 

% 

Proportions  unknown. 

60.  Muriate  of  Alumine. 
Proportions  unknown® 


61.  Muriate  of  Zircone0 
Proportions  unknown® 
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6%.  Muriate  of  Silex. 

Proportions  unknown. 

63«  Super-oxigenated  Muriate  of  Barites . 
Proportions  unknown. 

y 

64.  Super-oxigenated  Muriate  of  Pot-AJh - 

Muriate  of  pot-afh  6/ 

Oxigen  » -33 

65.  Super-oxigenated  Muriate  of  Soda , 

66.  Super-oxigenated  Muriate  of  Strontian „■ 
6/.  Super-oxigenated  Muriate  of  Lime . 

68.  Super-oxigenated  Muriate  of  Magnefa . 

69.  Super-oxigenated  Muriate  of  Glucine . 

70.  Super-oxigenated  Muriate  of  Alumine „ 

71.  Super-oxigenated  Muriate  of  Zircone . 

The  exiftence  of  the  fuper-oxigenated  muri- 
ates, in  general,  being  at  prefent  little  more 
than  conjectured,  we  cannot  yet  have  any  idea 
of  the  proportions  of  their  principles. 


72.  Phofphate 
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72.  Pkofphate  of  Barites* 
Proportions  unknown. 

73.  Pkofphate  of  Strojitian • 

Phofphoric  acid  41,24 
Strontian  - 5.8,76  * 

74®  Phofphate  of  Lime . 

Phofphoric  acid  41 
Lime  *-  - 59 

75.  Acid  Pkofphate  of  Lime . 

Phofphoric  acid  54 
n Lime  - » 46 

76.  Pkofphate  of  Pot-Ajh . 

P ropor  t i on  s u n k n ow  n . 

* • ».  ) 

77-  Phofphate  of  Soda . 

Proportions  unknown, 

v - * • V 

78.  Phofphate  of  Ammonia. 
Proportions  unknown. 

VOP.  IV.  A a 


79.  Vhoj- 
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, 79.  Phofphate  of  Soda  and  Ammonia * 


Phofphoric  acid  52 
Soda  - - 24 

Ammonia  - -19 

Water  - - 25 


SO.  Phofphate  of  Magnefa , 
Proportions  unknown. 

Ammoniaco-magnefian  Phofphate . 

Magnefian  phofphate  50 
Ammoniacal  phofphate  25 
Water  » 25 

* 

82.  Phofphate  of  Glucine . 
Proportions  unknown. 

83.  Phofphate  of  Alumine , 
Proportions  unknown, 

* 84,  Phofphate  of  Zircone . 
Proportions  unknown. 

85,  Phofphate 
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85.  Phofphate  of  Silex . 
Proportions  unknown, 

86.  Phofphite  of  Lime . 

Phofphoreous  acid  34 
Lime  « * 51 

Water  - 15 

87.  Phofphite  of  Barit  es  0 

Phofphoreous  acid  41,7 
Barites  » - 51,3 

Water  - - 7,0 

88.  Phofphite  of  Sirontian . 
Proportions  unknown. 

89.  Phofphite  of  Magnefia „ 

Phofphoreous  acid  44 
Magnefia  - 20 

Water  36 


v*  • 
*.>  < . 


A a 


90.  Phofphite 


$56 
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90.  Phofphitc  of  Pot-AJk . 
Phofphoreous  acid  39*5 


Pot-  afh 
Water 


49,5 

r 1 1,0 


\ 


91.  Phofphite  of  Soda ; 

Phofphoreous  acid  16,3 
Soda  » 23,7 

Water  - - 60,0 

92.  Phofphite  of  Ammonia . 

« 

Phofphoreous  acid  26 
Ammonia  » - 5 Î 

Water  - « 23 

95.  Anmoniaco-magnefan  Phofphite. t 
Proportions  unknown. 

94»  Phofphite  of  Glucine . 
Proportions  unknown, 

95.  Phofphite  of  Aluminç, 
Proportions  unknown. 


\ 


96.  Phofphite 
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96.  Phofphite  of  Zircone . 

r * \ f ■ p ; r > A'l  ( h ; • '•  ' ' j ? * • • ^ * 

Proportions  unknown. 

97.  Fluate  of  Lime, 
Proportions  unknown. 

98 « Fluate  of  Barites . 

99-  Fluate  of  Strontian . 

100.  Fluate  of  Magnejia . 

101.  Fluate  of  Pot-AJh. 

102-  Siliceous  Fluate  of  Pot-AJh, 

103.  Fluate  of  Soda . 

104.  Siliceous  Fluate  of  Soda . 

105.  Fluate  of  Ammonia . 

106.  Ammonlaco-magnefian  Fluate » 

107.  Ammoniaco-fliceous  Fluate . 

108.  Fluate  of  Glucine . 

109.  Fluate  of  Alumine . 

110.  Fluate  of  Zircone . 

111.  Fluate  of  Silt\i\ 
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The  proportions  of  the  principles  of  no  one 
of  the  fluates  are  yet  known.  Thefe  faits, 
hitherto  little  examined,  require  an  affiduous 
inveftigation  to  enable  us  to  ascertain  their 
component  parts.  They,  and  the  fuper-oxi- 
genated  muriates  are  the  fpecies  that  have  been 
leaf!  accurately  analyzed  to  the  prefent  day. 

112.  Borate  of  Lime . 

Proportions  not  yet  known. 

113.  Borate  of  Barites. 

* 

Unknown,  like  the  preceding. 

114.  Borate  of  Strontian * 


Proportions  unknown. 


114*.  Borate  of  Magnefuu 

Proportions  unknown. 

t . . . 

115.  Magnefio-calcareous  Borate . 


Boraeic  acid 
Magnefia 
Lime  - 


66  1 

13.5  [ 

10.5  j 


Here  is  a lofs 
of  10. 


116.  Borate  of  Pot-AJh. 


Proportions  unknown. 

117.  Borate 


x 
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117*  Borate  of  Soda . 


Boracic  acid  70 

Soda  - 20 

Water  - « 10 

118.  Super-faturated  Borate  of  Soda  : Borax* 

Boracic  acid  - 34 

Soda  « 17 

Water  « * 47 


1 19,  Borate  of  Ammonia * 
Proportions  unknown,  r 

ISO,  Ammonia  co-tna g nef an  Borate » 

« 

Proportions  unknown. 

121.  Borate  of  Glucine, 

Proportions  unknown, 

122.  Borate  of  Alumine, 

Proportions  unknown® 

\ 

123.  Borate  of  Zircone . 

Proportions  unknown. 

12k  Borate 


$60 
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124*  Borate  of  Silex • 
Propitious  unknown.. 


125.  Carbonate  of  BariteSr 


A Native.  Carbonic  acid 
Barites 

Sulphate  of  barites 

Carbonic  acid 
Barites  - 


20) 

78> 

£3 

10> 
90  y 


Kir  wan. 


Fourcroy, 


Carbonic  acid 

Barites 

Water 

B®  Artificial. Carbonic  acid 
Barites 
Water  - 


32) 

6c2>  Pelletier, 
16/ 

7) 

65  > Kir  wan, 
28) 


126.  Carbonate  of  Strontian . 

Carbonic  acid  - 30 

Strontian  62 

Water  ' 8 


127»  Carbonate  of  Lime. 


Carbonic  acid 

- 34 

Lime 

55 

Water 

11 

127»  Carbonate 
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128.  Carbonate  of  Pot- AjJu 


Carbonic  acid 

Pot-afh 

Water 

Carbonic  acid 

Pot-aih 

Water 


m 

48 C Bergman. 
49) 

48£  Pelletier, 
17^  Here  is  an 

excefs  of  weight. 


129,  Carbonate  of  Soda, 


Carbonic  acid 

Soda 

Water 


20 

64 


130,  Carbonate  of  Magnefia. 

c . . 3f  Carbonic  acid  30} 

À.  Saturated  ) , p » r \ 


with  acid 


Magnefia 
Water 


43  9 Bergman. 
23) 


B.  Pulverulent  rCarbonic  acid  36} 

magnefia  of  the  < Magnefia  43>ButmL 

lliops  L Water  - 21) 

f Carbonic  acid  48} 

The  fame  \ Magnefia  » 40>  Fourcroy. 

C Water  - 12) 

C.  Carbonate  of  rCarbonic  acid  30} 

magnefia  in  re-  < Magnefia  239  Fourcroy 

gular  cryftals,  (Water  23 j 


131.  Carbonate 


362 


COMPONENT  PARTS  OF  SALTS, 


13L  Carbonate  of  Ammonia 

Carbonic  acid 

45 

Ammonia 

43 

Water  ~ - * 

12 

132.  A m mon iaco-Mctg n efian  Carbonate » 
Proportions  not  yet  known. 

135.  Carbonate  of  G lutine» 


Carbonic  acid 

- 64 

Giucine 

« 25 

Water 

11 

134.  Carbonate  of  Alumine* 
Proportions  unknown* 

135.  Carbonate  of  Zircorte* 

Carbonic  acid  and  water  44, 
Zircone  - 55, 

136.  Àmmoniaco-Zïrconian  Carbonate * 
Proportions  unknown* 


137.  'Ammoniac o- 
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137»  Àmmoniaeo-Giucinian  Carbonate « 
P r op o r t ion s unk n o wn * 


Article  XVII. 

Recapitulation  of  the  Salts  that  are  found 
fojil,  and  on  their  ClaJJifi cation  in  mine - 
ralogical  Methods  or  Sy ferns. 

1.  THOUGH  I have  taken  care,  In  the  hif- 
tory  of  each  fpecies  of  faits,  to  note  whether 
it  were  found  among  foffils,  and  even  in  general, 
to  deferibe  the  principal  varieties  under  which 
It  appears,  it  will  not  be  without  its  ufe,  to  re- 
vert again  to  the  exigence  of  thefe  fubftances 
in  the  ftrata  of  the  earth,  to  compare  them  with 
fuch  as  have  not  yet  been  met  with  in  thole 
ftrata,  and  to  point  out  the  path  purfued  by 
mineralogilts  both  for  tire  c kill  ideation  and  dis- 
crimination of  thefe  fubftances, 

2.  I fhall  firft  remind  the  reader,  that  of  the 
1 35  fpecies  of  faits,  which  I have  arranged  and 
deferibed  in  the  preceding  articles,  thole  that 
have  beenfound  in  the  earth,  and  form  part  of 
the  ftrata  which  compofe  it,  amount  at  molt  to 
an  eighth  part,  or  thereabout.  It  is  true  I have 
fuppofed,  that  nature  prepares  a much  greater 
number;  and  that,  though  we  remain  hitherto 
unacquainted  with  them,  it  is  becaufe  we  have 

too 


$6ê 
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too  fuperficially  viewed,  and  not  enough  exa^' 
mined,  feveral  mineral  lubftances,  in  which  s 
mare  accurate  analyfis  will  hereafter  enable  m 
to  difcover  them.  We  fhall  be  led  to  embrace 
this  opinion,  if  we  refïeél  on  the  fin  all  quantity 
of  minerals  yet  explored,  and  the  little  accurate 
knowledge  colledled  refpedling  moft  of  them. 

3.  Mineralogy,  however,  has  gained  much  in: 
this  refpect  within  thefe  few  years  ; and  parti- 
cularly fmce  mineralogifts,  not  content  with 
the  external  clïaraéters  of  an  examination  of  the 
phyfical  properties  of  foftits,  have  begun  to  add 
chemical  experiments  to  their  obfervations,  and 
to  inveftigate  the  intrinfic  nature  of  thefe  fub- 
fiances.  Every  thing  indicates,  that  the  faline 
compounds  daily  created  and  multiplied  by  artr 
are  mere  imitations  of  fuch  as  nature  has  formed  ; 
and  that,  in  proportion  as  the  fcience  of  analyfis 
advances,  we  fhall  difcover  new  fpecies  of  foflil 
faits,  analogous  to  thofe  which  we  have  hitherto 
only  fabricated  in  our  chemical  laboratories. 

4.  The  ancient  chcmifts  knew  fearcelv  more 

X/ 

than  a third  of  the  faits  with  which  we  are  now 
acquainted.  Many  of  thefe  faits  were  ranked 
by  mineralogifts  in  the  clafs  of  ftones,  on  ac- 
count of  their  inlipid ity  and  infolubility,  or  of 
the  great  quantity  of  water  requifite  to  dilfolve 
them.  Thus  the  fulpbate,  carbonate,  and  fluate 
of  lime,  under  the  names  of  gypfum,  calcareous 
fpar,  and  fïuor  fpar,  constituted  a part  of  the 
ft  on  y fubftances,  bccaufe  they  were  infipid  and 
infoluble.  The  ancient  method,  being  founded 

exclu* 
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exclusively  on  the  fenfible  properties  of  fofiils, 
could  not  place  thefe  infipid  and  infoluble  bodies 
by  the  fide  of  the  muriate,  carbonate,  and  borate 
of  foda,  the  nitrate  of  pot-afh,  and  the  triple 
fulphate  of  alumine,  the  fait,  bitter,  acrid, 
alkaline,  pungent  tafte,  and  great  fallibility  of 
which  formed  too  ftriking  a contrail  to  the 
charaéters  of  the  former.  Thus  the  clafs  of 
faits  was  of  very  confined  extent,  compared  with 
the  other  clafies  of  minerals,  while  the  very 
numerous  varieties  of  the  carbonate  of  lime 
alone  CGnftituted  an  entire  clafs  among  the 
fiony  foffils. 

5.  This  method  is  ftill  to  be  found  in  Citizen 
Daubenton’s  fyftematic  view  of  minerals.  The 
fluor  fpar  or  fluate  of  lime,  heavy  fpar  or  ful- 
phate of  barites,  aerated  barites  or  carbonate  of 
barites,  phofphate  of  lime,  and  apatite,  which  is 
but  a variety  of  it,  are  ftill  placed  by  this  na- 
turalift  among  the  earths  and  ftones  of  the  fé- 
cond clafs,  which  neither  flrike  fire  with  fteel 
nor  effervefee  with  acids,  becaufe  the  infolubie 
faits  in  fadf  poffefs  thefe  properties.  His  third 
clafs  is  formed  entirely  of  the  carbonate  of  lime 
in  the  different  dates  of  calcareous  ftonc,  cal- 
careous earth,  marble,  calcareous  fpar,  and  con- 
cretions, configuring  five  genera;  becaufe  all 
thefe  varieties  of  one  fubftance,  being  infolubie 
In  water,  equally  poffefs  the  confiant  and  un- 
equivocal property  of  effervefeing  with  acids. 
Finally,  he  not  only  feparates  from  thefe  faline 
fubfiancesj  which  are  to  him  ftones,  the  faits 

por- 
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properly  fo  called,  the  foffil  faits,  to  which  he 
aifigns  as  a diftinguifhing  charaéleriftic  folu- 
bility  in  water,  but  he  makes  of  thefe  faits  a 
fourth  order,  ieparated  and  kept  at  a diftance 
from  the  calcareous  fubftances,  his  third  clafs 
of  ftones,  by  a fourth  clafs,  which  comprifes 
the  earths  and  ftones  that  are  mixtures  of  thofe 
of  the  three  foregoing  daffies. 

6.  After  this  removal  and  diflribution  of  five 
fpecies  of  faits  into  two  different  claffes  of 
Hones,  Citizen  Daubenton,  confidering  as  faits 
only  thofe  foffil  fpecies  which  are  foluble  in 
water;  divides  thefe  into  three  genera,  the  firft 
having  an  alkaline,  the  fécond  an  earthy,  and 
the  third  a metallic  bale.  The  laft  belongs 
wholly*  in  all  other  methods,  to  the  clafs  of 

1/  ' ' 

metals  : and  the  other  two  prefen t a deficiency, 
which  proves  it  is  impoffible  to  make  a good 
claffification  of  thefe  faits  without  having  re- 
courfe  to  their  chemical  properties  ; namely, 
the  want  of  generic  characters,  which  does  not 
allow  a real  diftinétion  to  be  made  between 
them. 

7»  The  firft  genus  of  Citizen  Daubenton  com- 
prifes five  fpecies;  ift,  the  carbonate  of  foda, 
under  the  name  of  mineral  alkali , with  the  two 
varieties  of  natron  and  aphronatron , the  charac- 
ters affigned  to  which  are  effervefcence  with 
acids,  and  cryftallization  in  octahedra  with  fca- 
lene  triangles  ; 2d,  the  muriate  of  foda,  named 
common  fait,  divided  into  fea  fait  and  fal  gem, 
diitinguifhed  by  its  decrepitation  in  the  fire, 
4 its 
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its  cubical  fragments,  its  crystallization  in 
cubes,  and  in  hollow  truncated  pyramids  ; 3d, 
borax,  having  as  varieties  tincal,  or  crude 
borax,  and  purified  borax,  and  as  fpecific 
characters  a gelatinous  tranfpareney,  ebullition 
in  the  fire,  and  the  figure  of  a fix-fided  prifm 
%vith  polyhedral  fummits;  4th,  fal-ammoniac, 
native  or  factitious,  volatilizing  fti  vapour, 
under  a granulous  form,  or  in  feathery  cryftals 
compofed  of  tetrahedral  prifms  with  quadran- 
gular pyramids  ; 5 th,  nitre,  or  faltpetre,  de- 
tonating on  burning  coals,  and  diftinguiihed 
into  two  varieties  of  form,  one  a cuneiform 
octahedron,  the  other  with  two  commencing 
quadrangular  pyramids. 

8.  The  fécond  genus  of  this  celebrated  French 
naturalift,  includes  under  the  name  of  earthy 
faits,  four  fpecies,  which  are  calcareous  nitre, 
gypfum , Epforn  fait,  and  alum. 

The  nitrate  of  lime  is  characterized  by  its 
great  deliqucfcence.  Two  varieties  of  figure 
are  mentioned  ; one  hexahedral  prifms,  ter- 
minated by  hexagonal  pyramids  ; the  other  in 
needles, 

The  fulphate  of  lime,  diftinguilhable  by  cal- 
cining into  plafter,  and  being  little  foluble  in 
water,  contains  nine  varieties  : lit,  the  coarfe 
opaque  ; 2d,  the  coarfe  femi-tranfparent  ; 3d, 
the  fine  opaque  ; 4th,  the  fine  femi-tranfparent, 
or  gypfous  alabajler  ; 5th,  the  ftriated  opaque  ; 
6'th,  the  ftriated  femi-tranfparent  ; 7th,  the  de- 
cahedral fulphate  pf  Jimp  ; §th,  the  fame  in  ag- 
glutinated 
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glutinated  cryftals;  9th,  the  lenticular  fulphate 

of  lime. 

/ 

The  fulphate  of  magnefia,  eafily  diftinguifhed 
by  its  bitter  tafte,  has  two  varieties  ; one  in  te- 
trahedral prifms  with  dihedral  fummits,the  other 
in  tetrahedral  prifms  with  quadrangular  fum- 
inits. 

The  triple  fulphate  of  alumine,  or  alum, 
which  our  author  characterizes  by  its  limpid 
trail fparency  and  glafly  fracture,  is  divided  into 
five  varieties  ; namely,  a regular  octahedron, 
an  oCtabedron  incomplete  on  its  edges  and  iolid 
angles,  a fegment  of  an  oCtahedron,  a fhapelefi 
tnafs,  and  feathery,  or  in  filaments. 

By  adding  the  nine  varieties  of  the  three 
metallic  fulphates,  which  Citizen  Daubenton 
joins  with  the  preceding  fpecies,  we  have  three 
genera,  twelve  fpecies,  and  thirty-feven  varie- 
ties of  faline  fubftances,  which  he  admits  in  his 
rnineralogical  method,  a much  more  confidera- 
ble  number  than  the  naturalifts  before  him  had 
enumerated. 

9.  In  the  method  of  elaffing  minerals  adopted 
by  the  French  fchool  of  mines,  and  made  public 
by  Citizen  Haiiy,  to  whom  we  are  indebted  for 
|t,  faline  fubftances  are  diftingui died  from  ftones, 
and  form  a fécond  clafs,  entitled,  acidlferous 
fubftances , compofed  of  an  acid  united  to  an 
earth  or  an  alkali . The  name  of  faits  has  not 
been  employed  in  it,  as  is  done,  and  ought  to 
be  done,  in  a chemical  fyftem.  This  diftribu- 
ti op  fhows  at  once,  that  the  author  has  care- 
fully 
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fully  feparated  the  faline  compounds  from  the 
ftony,  that  he  has  avoided  the  confufion  hitherto 
prevalent  in  fyftems  of  mineralogy,  and  that  he 
has  felt  the  imperious  neceflity  of  no  longer  in- 
cluding in  the  fame  clafs  falified  or  acidiferous 
fubftances,  and  fubftances  which  are  not  fo„ 
He  informs  us,  that  the  method  adopted  in  this 
fécond  clafs  follows  a regular  courfe,  becaufe 
it  is  fubordinate  to  the  refaits  of  analyfis.  This 
is  confefiing,  and  with  good  reafon,  that  there 
are  no  true  diftindtions  between  minerals,  unlefs 
they  be  founded  on  the  nature  of  foflils.  The 
advantage  of  Inch  a courfe,  is  not  only  to  intro- 
duce order  and  connexion  of  ideas,  but  alfo 
giving  accurate  notions  of  the  fubftances  to  be 
defined  or  made  known.  We  fee  likewife,  that 
this  part  of  mineralogy  is  precife  and  complete, 
only  becaufe  the  chemical  analyfis  of  the  fub- 
ftances on  which  it  treats  is  finifhed  and  exadh 
10.  The  divi fions  of  this  fécond  clafs  of 
minerals  exhibits  three  orders,  founded  on  the 
nature  of  the  bales.  It  is  on  thefe  that  the 
French  mineralogi.fts  have  eftablifhed  their  me- 


thods, inftead  of  taking  their  diftindlions  from 
the  acids,  becaufe  the  notions  of  the  mineraloo-ift 

o 

are  more  particularly  turned,  to  the  earths  and 
alkalis,  which  are  confxdered  only  as  acidiferous. 
Accordingly,  the  denominations  of  the  fpecies 
begin  with  thofe  of  the  baies,  to  which  thofe 
of  the  acids  are  added,  giving  them  an  adjec- 
tive termination.  In  this  clafs  there  are  three 
orders  : the  fir  ft  comprifes  the  earthy  acidiferous 
Vo i„  IV.  B b fub- 
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fubfiances;  the  fécond,  alkaline  acidiferous 
fubfiances  ; and  to  the  third,  the  alkalino-earthy 
acidiferous  fubftances  are  referred.  Here  the 
divifion  is  very  irregular  ; for  we  find  but  one 
tingle  fpecies,  without  a genus,  in  the  third 
order,  while  in  the  two  preceding  both  the  fpe- 
cies and  genera  are  more  or  lefs  numerous.  The 
reafon  why  the  bafes  have  been  taken  as  the 
heads  of  divifions  in  this  new  method,  turns  - 
chiefly  on  this,  that,  the  mineralogift  having 
to  obfervc  nature,  his  attention  ought  to  be 
more  particularly  fixed  on  what  ftrikes  the 
fenfes,  by  the  more  fixed  fubftance,  not  by  that 
which  moft  frequently  efcapes.  The  earths 
and  alkalis,  in  fadt,  come  under  the  former 
defcription  ; the  acids,  under  the  latter.  Be- 
fides,  the  mineralogifi  ought  to  content  himfelf 
with  applying  the  refults  of  analyfis  to  the  ob- 
fcrvation  and  operations  of  nature  ; wliile  the 
chemifi,  on  the  contrary,  endeavours  to  refer 
the  operations  of  nature  to  the  refults  of  ana- 
lyfis. 

11.  The  firft  order  includes  the  earthy  acidi- 
ferous fubfiances.  It  is  divided  into  four  ge- 
nera, determined  by  the  four  earths  already 
found  faturated  with  acid  in  a native  fiate  ; 
namely,  lime,  barites,  firontian,  and  magnefia. 

It  may  be  obferved,  that  we  here  mention  only 
four  alkaline  earths  ; and  in  fa<5t,  lilex,  alumine, 
gluchie,  and  zirconc,  have  not  yet  been  found 
acidiferous  among  fofiils.  We  may  confider 
certain  clays,  however,  as  fulphate  of  alumine, 

and 
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and  fome  varieties  of  fluate  of  lime  as  filiciferous 
triple  faits,  as  I have  elfewhere  fhown. 

12.  The  firft  genus,  or  acidiferous  lime,  offers 
five  fpecies;  carbonated  lime , phqfphated  lime, 
fiuated  lime , bora  ted  lime , and  fulphated  lime . 

In  the  varieties  of  the  firft  fpecies  about 
forty  determinate  forms  are  deferibed  ; but  as 
the  number  of  thefe  varieties  appears  to  be 
im me nfe,  Citizen  Haiiy  has  divided  this  fpecies 
into  three  fedfions  of  determinate  forms,  imi- 
tative forms,  indeterminate  forms. 

The  phofphated  lime  exhibits  among  the  de- 
terminate forms  the  primitive , the  peridodecd- 
hedral , the  annular , the  cmarginated,  and  the 
aero /tic. 

I he  fiuated  lime  offers,  of  varieties  for  the 
lame  forms,  the  primitive  or  octahedral , the 
cubic , the  dodecahedral,  the  cubo-oEtahedral,  the 
emarginated,  the  cubo-dodecakedral , the  bor- 
dered; among  the  indeterminate,  the  ala~ 
bejirite,  and  irregular  ; with  refpeft  to  colour, 
the  red,  violet , green,  blue , yellow,  and  blackijh 
violet ; and  with  rdped  to  tranfparency,  the 
limpid , femi-tr  an  [parent , and  opaque . 

The  bôrated  lime  contains  magnefia,  as  has 
been  feen  elfewhere  : its  form  has  two  varieties, 
the  fruftaneous , and  th z Superabundant. 

In  the  fulpnated  hme  Citizen  Haiiy  purfues 
Tit.  fame  method  for  diftinguifhing  its  varieties. 

13.  The  fécond  genus  of  the  firft  order,  oc- 
cupied by  acidiferous  barites,  affords  but  two 
fpecies,  fulphated  barites , and  carbonated 

I-  b 2 barites 
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barites . In  the  hiftorv  of  thefe  fpecies,  I 
have , /hewn  the  principal  varieties  they  offer 
among  thofe  defcribcd  by  Citizen  Haiiy  ; and 
I have  nothing  to  add  here,  except  the  general 
remark,  that  thefe  two  fpecies  may  be  known 
among  all  the  acidiferous  fubftances  nature 
prefents  to  us  by  means  of  their  very  confidera- 
ble  fpecific  gravity,  and  that  one  may  be  difi- 
tinguilhed  from  the  other  by  the  latter  eflfer- 
vefcing  brilkly  with  acids,  which  the  former 
does  not. 

14.  The  third  genus  of  the  fir  ft  order  is  con» 
fined  to  the  acidifierons  ftrontiam  On  the  find 
publication  of  his  mineralogy,  Citizen  Haiiy 
mentioned  only  a tingle  fpecies  of  this  genus, 
for  he  knew  no  more  ; namely,  the  carbonated 
ftrontian , or  carbonate  of  ftrontian,  which, 
approaching  very  near  to  the  carbonated  barites 
in  fpecific  gravity,  and  equally  poffeffing  the 
property  of  effervefeing  with  acids,  was  parti- 
cularly d iltin guild  able  from  it  by  the  purple 
flame  it  gave  with  the  blow-pipe.  But  natura- 
lifts  have  lin  ce  difeovered  a fulphate  of  ftron- 
tian, which  had  been  confounded  with  a ful- 
phate of  barites,  and  forms  a fécond  native 
fpecies  of  this  genus  : fio  that  ftrontian  is  exactly 
in  the  fame  circumftances  as  barites,  with  refpecl 
to  the  two  different  acids  with  which  it  is  found 
combined  among  foi  fils.  The  fulphate  of 
ftrontian  is  diftinguifhëd  from  that  of  barites, 
to  which  it  approaches  in  form  and  gravity, 
becaufe  it  is  penetrated  by  expofur.e  to  a great 

heat 
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heat  with  a purple-red  phofphoric  light,  with- 
out, however,  affording  a phofphorus  on  being 
calcined  with  charcoal,  as  the  latter  does,  which 
by  being  thus  treated,  forms  the  Bolognian 
phofphorus,  of  which  I have  fpoken  when 
giving  its  hiftory. 


The  fourth 


genus  of  the  fame  order  com- 

O 


p rifts  the  acidi ferons  magnefia.  We  find  in  it 
but  one  fpecies,  which  Citizen  Haiiy  mentions 
as  unique  ; the  fulphaied  magnefia , or  fulphate 
of  magnefia.  In  the  article  of  this  fulphate, 
I have  faid  all  that  is  known  of  its  foffii 
exiftence  and  mineral  varieties.  To  this  fpe- 
cies  we  muft  add  that  of  magnefia  combined 
with  the  boraeic  acid,  though  it  is  truly  in  the 
form  of  a triple  fait  with  lime,  as  already  men» 
tioned  in  the  firft  genus.  We  may  be  allowed 
to  fufpebt  likewife,  though  no  pofitive  faff  yet 
announces  it,  that  magnefia  exifts  combined 
with  carbonic  acid  in  the  bovrels  of  the  earth, 
and  that  it  muft  in  this  refpect  referable  lime, 
barites,  and  ftrontian,  which  are  there  found 
united  with  the  fame  acid.  But  we  ought  not 
to  be  fatisfied  with  conjectures  concerning 
nature,  and  cannot  reckon  this  fpecies  among 
natural  productions,  however  probable  may  be 


its  exiftence. 

16.  In  the  fécond  order  of  this  clafs  of 
minerals,  three  genera  are  drftinguiihed  ; aci- 
di faro  us  pot-ath,  foda,  and  ammonia.  I fhall 
pbferve,  that  it  is  not  pofiible  to  affign  to  each 
qf  theft,  generic  characters  independent  of 
^ ' then’ 
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their  chemical  properties,  and  capable  of  points 
ing  out  their  difference  by  their  phyhcal,  fen- 
fible,  or  external  qualities:  at  leaft  to  accom- 
plifh  this,  it  is  necetfary  to  embrace  fuch  a 
number  of  qualities,  that  the  mind  is  perplexed 
in  the  choice  and  felection  it  is  obliged  to 
make  to  diftinguifh  each  genus  ; which  proves, 
that  method  here  requires  the  light  of  che- 
miftry  for  a guide,  and  that  mineralogy  is  in 
fa<5t  a branch  of  this  fcicnce,  to  which  it  will 
approach  fo  much  the  more  in  proportion  to  the 
prog  refs  it  makes  in  the  art  of  claffing  mineral 
productions. 

17.  The  firft  genus  of  the  fécond  order,  or 
acidiferous  pot-afh,  contains  but  one  fpecies, 
nitrated  pot-ajh , or  nitrate  of  pot-afh,  very 
diftinguiihable  among  all  the  fpecies  of  faits  by 
its  detonation  in  the  fire. 

Acidiferous  foda,  or  the  fécond  genus,  in-» 
eludes  three  fpecies,  1ft,  muriated  foda , or 
muriate  of  foda,  characterized  by  its  cubic 
form,  and  its  fait  talte,  and  the  only  one  of 
the  alkaline  faits  found  in  the  earth  iri  maffes, 
blocks,  or  veins;  gd,  borated  foda,  or  borate 
of  foda  ; 3d,  carbonated  foda , or  carbonate 
of  foda.  We  are  furprifed  at  not  finding  in 
this  genus  the  f 'alpha ted  foda,  or  fulphate  of 
foda,  which  fo  frequently  fhows  itfelf  in 
erfioreicenceon  the  walls  of  old  buildings,  and 
in  fubterranean  ftructures  ; but  it  is  certain  that 
this  fait  does  not  make  a part  of  foffils  properly 
fo  cal  led  « 


The 
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The  third  and  lad  o-enus  of  this  order,  acidi- 
ferous  ammonia,  is  confined  to  a Angle  fpecies  ; 
namely,  muriated  ammonia , or  the  muriate  of 
ammonia,  which  is  extracted  from  the  neigh- 
bourhood of  Volcanos,  and  frequently  found 
fublimed  in  their  craters.  Perhaps  we  fliould 
add  to  this  fpecies  that  of  fulphated  ammonia, 
or  fulphate  of  ammonia,  which  many  natural  ifh 
affirm  to  be  likewife  met  with  among  the  fub- 
limed  produdfs  of  fubterranean  fires, 

18.  As  to  the  third  order  of  thefc  native 
faline  compounds,  Citizen  Haiiy  forms  it  of 
alkalino-earthy  acidiferous  fubftances  ; but  as 
it  contains  only  alum,  under  the  name  of 
alkaline,  fulphated  alumine , it  fliould  feem  mi- 
neceffary  to  have  made  an  entire  order  for  the 
fake  of  a Angle  fpecies,  or  equally  requifite  to 
form  one  for  the  magnefio-calcareous  borate, 
fmce  this  likewife  contains  two  bales  united  at 
the  fame  time  to  the  boracic  acid,  namely,  lime 
and  magnefia, 

19.  Though  thefe  feventeen  or  eighteen  fpe- 
cies of  faline  or  acidiferous  compounds  do  not 
appear  either  fo  numerous,  or  fo  difficult  to  be 
characterized  and  diftinguifhed,  as  to  require  a 
multitude  of  explanation^  Citizen  Haiiy  yet 
rauft  add  to  his  general  clafffficafion,  of  which  I 
have  given  an  account,  as  well  as  to  that  of 
the  firlt  clafs  of  ftones,  tables  exhibiting  the 
comparative  properties  of  thefe  bodies,  which 
would  ferve  to  render  his  method  complete. 

The 
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The  following  exhibits  the  fyftematic  claffifi- 
cation  and  diftrihution  of  thefe  native  faits. 


Second  Class* 

Of  Minerals. 
Acidifierons  Subfiances . 

Order  I. 

JZarthy  Acidifierons  Subfiances * 

v . r 

Genus  L 
Lime . 

Species  I,  Carbonated  Lime . 

II.  Phqfphated  Lime . 

III.  Flaated  Lime . 

IV.  Bor  a ted  Lime • 

V.  Sulphated  Lime * 


Genus 
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Genus  II. 

Barites . 

Species  I.  Sulphated  Barites* 

II,  Carbonated  Barites . 

Genus  III. 
Strontian . 

Species  I.  Sulphated  Strontian . 

II.  Carbonated  Strontian ; 

Genus  IV, 
Magnejia . 

Species  I. 
Sulphated  Magnejia « 


Order 
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Order  II, 

Alkaline  Acidiferous  Substances. 

Genus  I. 

Pot-Afh, 

Species  I. 

Nitrated  Pot-Afli, 

. Genus  II, 

Soda.  "} 

■f  K , r — ► T „ / 

Species  I.  Muriated Soda. 

II.  Mora  ted  Soda,  ' 

v , r 

III.  Carbonated  Soda . 

Genu? 


i 
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Genus  V; 
Ammonia . 

Species  L 

» 

Muriated  Ammonia. 


Order  III* 

Ahalino-mrthy  acîdiferous  Subjîances . 


Single  Species. 

Alkaline  Sulphated  Alumine , or  Alum . 

20.  ON  reviewing  the  fmall  number  of  fub- 
ftances  claffed  in  this  table,  and  obferving  the 
methodical  parade,  and  the  divilion  into  orders, 
genera,  and  fpecies,  it  is  not  eafy  to  avoid 
feeling,  that  we  might  have  dffpenfed  with 
fuch  a complex  apparatus  ; as  the  few  fubjedts 
it  embraces,  and  the  çafmefs  with  which  they 
may  be  diftinguifhed  from  each  other,  feem 
not  to  require  fuch  a complication.  It  is  per- 
haps hill  more  difficult  to  conceive,  why  it 

has  been  thought  neceffary  to  alter  the  che- 
4 mical 
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mical  nomenclature  of  faits,  and  rim  the  ri 
in  foine  meafure  of  rendering  its  ufe  in  foreign 
languages  problematical  ; when,  little  occafion 
appearing  for  creating  a fyftem  of  claffi  heat  ion 
for  fuch  a fmall  nunrHer  of  Natural  productions, 
it  may  be  thought,  that  it  would  have  been 
fufficient  to  have  borrowed  from  the  fyftem  a~ 
tical  chemifts  the'  order  already  eftablifhed  bv 
them  among  (alts,  .which  would  have  rendered 
it  unneceffary  to  follow  the  feries  of  their  bales 
for  their  claflin cation. 

Recourfe  might  have  been  had  to  this  pecu- 
liar mineralogy  cal  arrangement,  if  it  had  been 
capable  of  fur  milling  palpable,  unequivocal, 
and  confiant  external  characters,  fumfcientlv 
numerous  well  to  diftinguifh  them.  But  as 
this  end  cannot  be  attained,  it  feems  a reafon 
tor  not  feeking  a method  different  from  that  of 
the  chemifts,  and  rendering  it  ncceffary  to  vary 
the  names  given  to  thefe  fall  ne  compounds, 
without  any  finking  advantage. 

* SI.  In  fact, . nothing  can  be  more  fmiple, 
than  to  (elect  from  the  numerous  tribe  of  faits, 


which  we  have  made  known,  thofe  fpecies  that 
conftitute  a part  of  the  fofnls,  or  are  found 
among  mineral  productions  ; and  to  aflign  them 
charabters  eafy  to  be  diftinguifhed,  which  would 
require  no  chemical  trials,  but  fuch  as  the  cheft 
of  the  mineralogift,  and  the  traveller  always  fur- 
nifh  the  means  of  making;  and  the  following 
fketcli  will  lliow,  that  it  was  apparently  urn 
neceflary  to  have  overturned  the  method  and 


nomcn- 


FOSSIL.  SALTS 


381 


nomenclature  of  chemifts  for  this  purpofe. 
There  are  feven  genera  of  faits,  of  which  more 
or  fewer  fpecies  are  pretty  frequently  met  with, 
and  have  been  recognifed  in  the  earth.  Each 
of  thefe  genera,  and  their  dependant  fpecies, 
may  be  readily  diftiruru-iihed  by  lb  me  very  ftrik- 
in  a*  properties,  in  the  following  manner.. 

w 1 i 7 O 


Sulphates . 


Generic  characters . They  emit  a fetid  fmell 
of  fulphur  and  ml  pinnated  hidrogen  gas,  when 
they  are  heated-  with  charcoal  by  the  blow- 
pipe. 


Species  l. 


S' 


Sulphate  of  Barites. 

Specific  characters . Infoluble,  CrVftaLllized, 

i « / * %j  * 

infipid,  affording  Bolognian  phofphorus  on  be- 
ing calcined  with  charcoal- 


Species  XÎ. 

Sulphate  of  S trout lan. 

characters. 
ceding  by  the  purple 
with  the  blow-pipe. 


tenng  from  t tie  pre 


pi 


diolphoric  light  it  gives 


o 
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Species  III. 

Sulphate  of  Lime . 

Specif c char aciers.  Infipid;  calculable  into 
plafler  ; foluble  in  five  hundred  times  its  weight 
of  water. 


Species  IV. 

Sulphate  of  Soda. 

Specific  characters.  Bitter  and  cool  ; melt- 
ing at  firtl  before  the  blow-pipe;  very  foluble; 

cryftallizable  by  cooling;  efflorefeing  in  the 
air* 


Species  V. 

Sulphate  of  Mag  ne  fia. 

Specific  char a8 ers.  Very  bitter,  very  Mu* 
ble;  cryftallizable  in  fquare  prifms  • decompo- 
fable  and  precipitated  by  foda. 

Species  VI. 

Sulphate  of  Alumine  and  PoUAjh  ; Alum 

Specific  char  a Sers.  Cryftallizcd  in  o&ahedra; 
of  a ftyptic  tafie. 
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Genus  II. 

Nitrates . 

Generic  characters*  They  detonate  on  burn-* 
in  g coals  ; give  out  oxigen  gas  when  acted  on 
by  fire,  and,  after  having  been  heated,  a red 
vapour  is  expelled  from  them  by  concentrated 
fulphuric  acid* 


Species  L 

» 

Nitrate  of  Pot- Ajh  ; Nitre . 

Specific  characters.  A cool  tafte  ; eafily  cryf- 
tallizable  in  needles;  fufible  without  drying; 
unalterable  in  the  air. 


Species  II, 

Nitrate  of  Lime , 

Specific  characters . Deliquefcent,  acrid,  al- 
ways moift  or  diffolved  ; precipitated  by  pot-* 
afh,  and  the  alkaline  fulphates. 
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Genus  III. 

Muriates . 

Generic  character . Concentrated  fulphuric 
acid  expels  their  acid  in  a white  vapour,  and 
with  its  diftinguifhing  finell. 


Species  1 
Muriate  of  Soda. 

Specific  characters.  Salt  tafte;  cryftalliza*- 
lion  in  cubes;  decrepitation  in  the  fire. 


Species  II. 

Muriate  of  Lime. 

Specific  characters.  Little  cryftaïlizable;  véry 
deliquefcent  ; very  bitter,  and  very  acrid. 

i • 

Species  III. 

Muriate  of  Magnefia . 

Specific  characters.  KTot  cryftaïlizable,  deli-* 
queibent;  précipitable  by  lime-water. 


Genus 
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Genus  IV* 

Phofphates. 

Creneric  characters.  Fufible  by  a itrông  heat 
into  enamel  or  glafs  ; decompofable  by  the 

acids,  which  feparate  from  them  the  phofphoric 
acid. 


Species  1 
F ho/p  ha  te  of  Lime . 

Specific  characters . Infipid;  infoluble;  yield- 
ing a beautiful  flame  of  a yellowifh  green, 
vehen  thrown  in  powder  on  burning  co^ls. 


Genus  V. 

Fluates . 

» • * ' 

Ge/icric  characters . Fufible  into  glafs*  giy~ 
ing  out  with  concentrated  fulphuric  acid  a 
white  vapour,  which  corrodes  and  takes  off  the 
polifh  of  glafs  and  quartz. 


C c 
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Spec  ifs  I. 

Finale  of  Lime. 

Specific  characters . Cryftallizable  in  cubes  ; 
having  an  octahedron  for  its  primitive  form  ; 
giving  a blueifh  or  greenifli  flame  on  burning 
coals. 


Genus  VI. 

Borates. 

* 

Generic  character.  The  boracic  acid  is  ex- 
trailed  from  them  in  fhining  fcales  by  the  ful~ 
phuric,  nitric,  muriatic,  and  phofphoric  acids. 


Species  I. 

Borate  of  Lime,  and  Magnejla. 

Specif  c characters.  Of  a cubic  figure  with 
angles  and  edges  fupplied  by  facets  ; op- 
pofite  electricity  on  two  oppofite  angles  ; hard- 
nefs  exceffive  ; infipid  ; infoluble. 


Species 
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Species  II. 

Borate  of  Soda  ; Borax . 

Specific  characters.  Sapid  and  alkaline;  folu- 
ble  ; cryftallizable  in  tetrahedral  or  hexahedral 
prifms. 

■Genus  VI L 
Carbonates . 

Generic  character.  Making  with  all  the 
weak  acids  diluted  in  water,  a brifk  and  con- 
tinued effervescence,  owing  to  the  evolution 
of  carbonic  acid. 

Species  L 
Carbonate  of  Saintes. 

Specific  character.  Not  parting  with  its  acid 
in  the  fire  but  by  the  help  of  the  charcoal  with 
which  it  is  calcined. 

Species  II 
Carbonate  of  Strontian . 

Specific  character.  Differing  from  the  pre- 
ceding by  the  light  it  gives  with  the  biov- 
pipe* 


C c 9k 
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Species  III. 

Carbonate  of  Lime . ' . 

Specific  character . Yielding  pure  quick- 

lime by  the  aélion  of  fire® 

« 

Species  IV® 

Carbonate  of  Soda . 

Specific  characters*  Acrid  tafte  ; fpeedily  and 
completely  efflorefcing  in  the  air. 

Species  V. 

Carbonate  of  Alumine . 

Specific  character . Infipid  clay,  diffolving 

gradually  with  effervefcence  in  hot  acids. 


Article  XVIII. 

> 

Of  the  Salts  which  are  found  diffolved  in 
Natural  Waters , of  the  Analyfis  of 

Mineral  J Caters . 

1 . THE  faits  which  nature  affords,  and  which 
are  difcqvered  among  her  productions,  are  not 

confined 
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Confined  to  the  dry,  folid,  or  cryftalline  form 
of  foffils.  The  greater  part  of  thefe  may  be 
found  diffolved  in  waters  alfo,  which  frequently 
contain  even  fuch  as  do  not  occur  in  the  folid 
hate.  To  complete  our  knowledge  of  them, 
therefore,  it  is  neceffary  to  examine  the  na- 
ture of  waters,  the  faline  and  foreign  princi- 
ples which  they  may  contain,  and  which  mi- 
neralize them,  their  claflifi cation  founded  on 
thefe  principles,  and  the  art  of  diftinguifhing 
or  analyfing  them,  as  alfo  that  of  imitating 
them. 

2.  It  is  eafy  to  conceive,  that  the  waters 
which  defcend  from  the  mountains,  which 
fwiftly  rufhes  down  from  them  in  torrents, 
which  flow  in  a body  in  rivers  and  ft  reams. 

V " 

and  ftill  more  thofe  which  filtrate  grad  ually 
into  fubterranean  cavities,  flowly  traverfing  the 
ftrata  of  the  earth,  and,  meeting  with  beds  of 
clay  too  thick  for  them  to  penetrate,  re-appcar 
on  the  furface  of  the  ground,  where  they  form 
fprings  and  brooks,  muft  diffolve  in  their  paf- 
fage  the  different  faline  matters  which  they 
traverfe,  or  with  which  they  come  into  contact, 
according  to  their  feveral  degrees  of  folubility  ; 
that  they  muft  take  up  fo  much  the  more,  and 
of  fo  much  the  greater  number  of  fpecies,  ac- 
cording to  the  length  of  ground  they  traverfe, 
and  the  time  they  remain  on  it;  and  that,  ac- 
cording to  the  variety  of  the  faline  ftrata  they 
penetrate,  and  the  faits  they  find  in  their  way, 

many 
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many  reciprocal  a6lions  and  decompofitions 
mu  ft  take  place  in  them. 

3.  Ihe  art  of  diftinguifhing  thefe  different 
faits  diffolved  by  waters,  and  of  eftimating  their 
proportion*  is  one  of  the  moft  difficult  talks 
that  can  be  propofed  in  chemiftry.  It  requires 
a perfect  knowledge  of  the  character! ftic  pro- 
perties of  all  faline  fubftances,  and  accurate 
ideas  of  their  reciprocal  aétion,  that  we  may 
not  admit,  as  has  often  been  done,  the  fimul- 
taneous  exigence  of  faits  which  deftroy  one 
another,  and  which  cannot  fubfift  together  in 
the  fame  folixtion.  It  requires  great  fagacity 
and  extreme  dexterity  in  the  chemift,  as  well  on 
account  of  the  multiplicity  of  the  principles 
Cxifting  in  thefe  liquids,  as  of  the  fmall  quan- 
tity of  each  of  thofe  diffolved  in  it.  Frequently 
according  to  the  remark  of  Bergman,  the 
fum  of  all  the  faline  fubftances,  diffolved  in 
a mineral  water,  does  not  exceed  a fix-thou- 
fandth  part  of  its  weight,  and  yet  it  is  found 
to  be  compofed  of  fix  or  eight  different  fub~ 
ffances  ; fo  that  feme  of  them  may  probably 
not  exceed  an  hundred  thoufandth  part  of  the 
water. 

4.  Though  faline  fubftances  conftitute  the  moft 
frequent,  the  moft  abundant,  and  the  moft  a<5Hve 
mineralizing  principles  of  waters,  they  are  often 
accompanied  with  others,  which  mull  he  dis- 
criminated at  the  fame  time,  and  the  prefence 
of  which  renders  the  nature  and  analyfis  of  thefe 
waters  Angularly  complex.  We  have  reafon, 

therefore, 
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therefore,  to  confider  this  branch  of  chemiftry 
as  one  of  the  mod  difficult,  and  demanding  in 
thofe,  who  make  it  their  ftudy,  the  mod  ex  ten- 
five  required  knowledge,  with  the  greateft  re- 
fources  of  natural  fagacity.  Though  I mull 
not  pretend  in  this  place  to  treat  of  mineral 
waters  with  all  the  minutenefs  that  would  be  re- 
quifite  to  give  a due  knowledge  of  the  fubjeél 
in  its  whole  extent,  yet  it  is  of  fuch  impor- 
tance, and  is  calculated  to  give  fo  ufeful  a 
recapitulation  of  the  properties  of  faline  fub- 
ftances,  that  I deem  it  highly  neceffary  to  enter 
into  fome  methodical  details  for  its  explana- 
tion. Accordingly,  under  fix  fucceffive  heads, 
I fhali  treat,  1.  of  the  hiftory  of  the  principal 
difcoveries  that  have  been  made  refpedling  mi- 
neral waters  ; % of  the  faline  matters  formed  in 
them,  with  a brief  fketch  of  thofe  not  of  a fa- 
line nature,  which  are  met  with  in  them  at  the 
fame  time  ; 3.  of  the  claflification  of  mineral 
waters  according  to  thefe  fubftances  ; 4.  of  the 
re-agents  by  which  they  may  be  detected,  and 
the  means  of  employing  thefe  re-agents  with 
advantage;  5.  of  their  analyfis  by  evapora- 
tion ; 6.  of  their  fynthefis,  or  the  artificial  fa- 
brication of  mineral  waters. 


Section 


/ 
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Section  I 

Of  the  Periods  oj  the  Principal  Difcoveries 
relative  to  Mineral  Waters . 

5.  MEN  firft  diftin  guifhed  waters  from  one 
another  by  their  tafte.  Soon  after,  their  dif- 
ferent effects  in  the  arts,  and  the  occahons 
of  life,  led  to  a difcovery  of  their  principal 
qualities  ; though  to  what  fubftances  thefe  qua- 
ties  were  owing  remained  long  unknown.  Hip- 
pocrates commended  light,  limpid  waters,  void 
of  imell  and  tafte  : the  hard,  the  brae  kith,  the 
aluminous,  and  thofe  of  lakes  and  ponds  he  re- 
jected, Pliny  diftinguiihed  the  nitrous,  acidu- 
lous, brackilh,  and  aluminous  waters,  and  thofe 
impregnated  with  fulphur,  iron,  or  bitumen. 
He  like  wife  divided  them  into  falubrious,  me- 
dicinal, poifonous,  cold,  warm,  and  hot.  He 
reprobated  thofe  which  would  not  boil  pulfe, 
which  left  a coating  on  the  veffels  in  which 
they  were  boiled,  or  which  poffeffed  an  intoxi, 
eating  property.  To  correct  fuch  waters  as 
were  of  bad  quality,  he  advifed  them  to  be  re- 
duced to  one  half  by  boiling.  But  thefe  no- 
tions, though  tolerably  accurate,  were  founded 
only  on  observation  of  the  effe&s  of  waters, 
not  on  a knowledge  of  their  principles-  It  is 
a ftriking  feature  in  the  hiftory  of  the  human 
mind,  that  the  ancients  were  totally  ig*norant 
of  the  art  of  decomposing  bodies,  and  entirely 

deftitutq 


OF  MINERAL  WATERS.  393 


deftitute  of  the  knowledge  and  inftruments  of 
chemiftry. 

6.  Before  the  commencement  of  the  feven- 
teenth  century  we  find  nothing  in  the  hiftory 
of  chemiftrÿ  that  has  any  relation  to  the  art  of 
analyzing  waters. 

In  1596,  Andreas  Baecins,  the  firft  writer 
who  treated  profeifedly  on  waters,  fays  not  a 
fingle  word  of  experiments  for  deeompofinsr 
them. 


Tabernae-Montanus,  or  John  Theodofius,  in 

his  Enumeration  of  the  Waters  of  Germany, 

• * 

about  the  fame  period,  is  equally  filent  in  this 
refpeéh 

In  1663,  Boyle  has  fpoken  of  fome  re-agents, 
and  of  their  effets  on  waters,  particularly  with 
refpedl  to  the  a6tion  of  acids  and  alkalis  on 
blue  vegetable  colours.  He  was  acquainted 
with  the  precipitation  of  folutions  of  filver  and 
mercury  by  alkalis,  and  the  muriatic  acid  • and 
the  golden  colour  given  to  filver  by  fulphureous 
waters. 

In  1665,  Duclos  undertook  the  analyfig  of 
the  mineral  waters  of  France  in  the  Academy  of 
Sciences.  IJe  employed  galls,  fulphate  of  iron, 
and  litmus,  as  re-agents  ; and  began  to  exa* 
mine  the  refidues  of  evaporated  water. 

In  1680,  Urban  Iiierne  puhlifhed  fome  E flaws 
on  the  Waters  of  Sweden,  which  are  by  no 
means  without  merit.  He  particularly  diftin* 
guilhed  the  acidulous  waters  of  Medvi,  and 
brought  them  into  ufe  ; and  he  made  fome  ufe- 

ful 
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fill  critical  remarks  on  re-agents,  which  had 
begun  to  be  employed. 

In  1 685,  Boyle  gave  fome  new  inftructions 
for  diftinguifhing  the  principles  of  waters  ; pro- 
pod  ng  the  ammoniacal  fulphuret,  or  his  fuming 
liquor , and  folutions  of  nitre,  fea  faits,  muriate 
of  ammonia,  acetite  of  lead,  nitric  acid,  muri- 
atic add,  and  ammonia. 

7«  In  the  beginning  of  the  eighteenth  cen- 
tury the  analyfis  of  waters  made  frefh  advances. 
Regis  and  Didier  employed  mallow  flowers  to 
detedt  acids  and  alkalis  ; Boulduc,  lime-water; 
Burlet,  alum,  and  litmus  paper.  The  procédés 
of  analyfis  received  great  improvements.  In 
1707,  Geoffroy  fubftituted  the  evaporation  of 
waters  in  dial  low  glafs  veffels  inftead  of  their 
diftillation.  In  1 72b  and  1727,  Boulduc  ad- 
vifed  the  reparation  of  the  fubltances  depofited 
or  cryftallized  at  different  periods  of  the  evapo- 
ration ; and  the  precipitation  of  waters  by  al- 
cohol, to  diftinguifh  their  nature,  before  eva- 
porating them.  From  this  period  to  the  middle 
of  the  eighteenth  century,  the  number  of  re- 
agents dill  continued  to  be  increafed  ; but  the 
concluions  drawn  from  their  effects  were  Ion»* 

o 

uncertain  and  erroneous. 

8.  During  the  periods  quoted,  the  opinions 
entertained  refpefting  the  principles  of  waters 
were  very  inaccurate.  Paracelfus  admitted 
among  them  a peculiar  earth,  and  faits  and  me- 
tals in  general.  In  1699,  Legivre  attributed 
their  acidulous  quality  to  alum,  the  exigence 

2 of 


of  which  in  them  was  denied  by  Ducîos  ; who 
fufpeded  them  to  contain  fuiphate  of  lime, 
which  Allen  hr  ft  demonitrated,  under  the  name 
of  felenite,  in  17 II.  In  1682,  Hierne  difco- 
vered  foda  in  them,  which  was  called  nitre  ' 
and  this  difeovery  was  confirmed  by  Hoffman  ' 
and  Boulduc.  In  1682,  Lifter  found  lime  in 
waters;  Leroi,  the  muriate  of  lime  in  1754; 
Home,  calcareous  nitrate,  in  1756  ; Margraff, 
muriate  of  magnefia,  in  175,9  ; and  Black  made 
known  the  true  nature  of  fuiphate  of  magnefia, 
on  which  Grew  had  written  a little  work  in 

1696,  and  which  was  already  known  under  the 

» 

name  of  fal  catharticus  arnarus , bitter,  purg- 
ing fait,  in  the  waters  of  Epfom,  Egra,  Sed- 
litz,  and  Seidfchutz.  The  prefence  of  fuiphate 
of  iron  was  long  a fubjed  of  difpute,  which 
fome  afterted  to  exift  in  almoft  all  waters,  and 
to  which  others  lubftituted  a pretended  fubtiie 
ore  of  iron,  the  foul  of  that  metal,  a volatile 
vitriol,  &c. 

9.  At  the  beginning  of  the  feventeenth  cen- 
tury, gafeous  waters  excited  no  Ids  di fc  11  flio  11 
among  chemifts.  Hoffman  admitted  in  them  a 
volatile  acid,  eafiiy  diftipated  ; at  the  fame  time 
he  fuppofed  them  to  contain  alkali,  which  others 
denied,  becaufe  they  conlidered  this  alkali  as 
neceftarily  produced  by  lire.  Henckel  ima- 
gined that  this  alkali  was  derived  from  lea  fait, 
without  being  able  to  explain  how  it  loft  its 
acid.  Dodor  Seip,  aferibing  this  acidity  of 
waters  to  a fulphureous  fpirit,  which  might  be 

obtained 
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obtained  from  them  by  diftillation,  explained 
their  change  in  the  air  by  the  union  of  this 
with  the  alkali,  which  could  take  place  only 
when  the  waters  came  into  contact  with  it,  and 
not  in  their  fubterranean  conduits.  In  1748, 
Dr.  Springfield  considered  air  as  the  caufe  of 
the  lolution  of  faline  and  earthy  principles  in 
water,  which  principles  were  precipitated  in 
proportion  to  the  evaporation  of  the  air.  This 
opinion  was  ffrongly  fupported  in  1755  by 
Vend,  who  found,  in  addition,  the  means  of 
imitating  acidulous  waters  tolerably  well,  by 
diffolving  alkaline  carbonate  in  clofe  velfels  with 
the  addition  of  an  acid. 

10.  The  difputcs  relative  to  tliefe  acidulous 
waters  were  terminated,  and  their  nature  made 
accurately  known,  by  Black’s  difeovery  of  fixed 
air,  or  carbonic  acid,  and  the  fucceflive  re- 
fearches  of  Bergman,  Prieftley,  Rouelle,  Chaul- 
nes,  Gioanetti,  Citizen  Guyton,  &e.  who  in- 
ftruclcd  us  in  the  methods  of  diffolving  this 
gafeons  acid  in  water  artificially,  extracting  it 
from  water  by  different  proceffes,  and  deter- 
mining its  exact  proportion  ; and  taught  us  to 
confider  it  as  the  folvent  of  chalk,  or  carbonate 
of  lime,  of  carbonate  of  magnefia,  and  of  car- 
bonate of  iron.  This  capital  difeovery  in  che,- 
miffry  explained  the  reafbn  wliy  acidulous  wa- 
ters became  turbid  by  expofure  to  the  air,  or 
by  boiling  ; why  they  depofited  ruft  of  iron  at 
their  furface  in  the  channels  through  which 

they 
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they  ran  ; and  why  they  formed  calcareous  in- 
eruftations  on  bodies  plunged  into  them. 

1 i.  Sulphureous  waters,  in  which  the  exift> 
encc  of  fulphur  was  proved  by  a crowd  of  facts, 
without  chemifts  being  able  for  a long  time 
to  difcover  the  caufe  of  its  folubility,  became 
known  by  the  labours  of  Bayen,  who,  fo  early 
as  1770,  publi flied  the  means  of  feparating  it 
from  them  ; of  Monnet,  who  fufpeéied  the  va- 
pour of  liver  of  fulphur  to  exift  in  them  in 
17t)8  ; of  Bergman,  who  difcovered  in  them 
the  gas  of  this  compound,  which  he  named 
hepatic  gas,  in  1 774  ; and  of  Rouelle,  who  fooii 
after  confirmed  the  difcovery  of  the  celebrated 
chemift  of  Upfal.  I myfelf  gave  forne  very 
ample  details  refpedting  fulphureous  waters,  in 
my  Analyfis  of  the  Waters  of  Enghien,  pub- 
liflied  in  1787,  I fliowed  that  the  union  of  ful- 
phur and  hidrogen  was-  the  true  mineralizer 
of  that  water;  and  Mr.  Giobert  has  fince  ex- 
tended and  confirmed  that  affertion  in  his  well- 
written  Treatife  on  the  Water  of  Vaudier, 
printed  in  1793.  At  prefen t we  have  nothing 
to  learn  on  the  fubjeci  of  fulphureous  waters, 
which  are  now  as  well  known  to  us  as  the  acidu« 
lous. 

IS.  Though  the  knowledge  and  accurate 
analyfis  of  mineral  waters  cannot  be  confidered 
as  truly  acquired  till  within  thefe  late  years, 
feveral  chemifts  have  undertaken,  at  different 
periods,  to  publilh  general  treatifes,  more  or 
kfs  complete,  on  thefe  natural  folutions  of  faits, 
3 Wallerius, 
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Wallerius,  in  1 748,  Cartheufer,  in  17-58,  Mon- 
net,  in  1772,  Bergman,  in  1778,  publiffied 
hydrologies,  and  methods  of  analyzing  waters. 
There  are  beiides  a great  number  of  monogra- 
phic  works  on  fome  particular  waters,  which, 
on  account  of  their  merit,  the  great  number  of 
valuable  details  they  exhibit,  and  the  new  data 
they  prefent,  ought  to  be  efteemed  as  certain 
guides  in  the  difficult  art  of  making  a chemical 
examination  of  thefe  fluids.  Thofe  of  Berg- 
man  on  the  Springs  of  Upfal,  and  the  Waters 
of  Danemarck  ; of  Black  on  feveral  Waters  of 
Iceland  ; of  Gioanetti  on  thofe  of  Courmayeur; 
of  Giobert  on  the  Water  of  Vaudier  ; and,  if 
I may  be  permitted  to  quote  myfelf,  that  which 
I have  publiffied  on  the  Water  of  Enghien, 
particularly  come  under  this  defcriptiom  With- 
in thefe  five-and-twenty  years  too  the  art  of 
imitating  mineral  waters  by  artificial  folutions, 
of  different  faline  fubilances  in  pure  water  has 
been  greatly  improved.  The  differtations  of 
Bergman  on  the  recompofition  of  the  waters 
of  Seidichutz,  Seltzer,  Spa,  and  Pyrmont,  and 
the  Art  of  Imitating  Mineral  Waters  by  Citizen 
Duchanoy,  phyfician  at  Paris,  muft  be  ranked 
in  this  clafs.  They  are  the  complement  of  the 
aualyfis  of  waters,  and  attefl  its  progress. 
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Section  IL 

Of  the  Saline  Matters , and  other  Principles , 
which  mineralize  Waters . 


13,  THE  numerous  analyfes  of  mineral  wa- 
ters, nMcle  withm  thefe  forty  years,  efpecially 
with  fufficient  exaclnefs  to  determine  their  prin- 
ciples, have  inftruéted  us,  that  the  moft  fre- 
quent and  moft  abundant  mineralizers  of  thefe 
waters  are  to  be  found  in  the  clafs  of  fall  ne 
fubftances.  On  this  account  it  is  more  natural 
to  treat  of  thefe  fluids  immediately  after  the 
hiftory  of  faits,  than  in  any  other  part  of  a 
methodical  fyftem  of  chemiftry.  Generally 
fpeaking,  all  that  has  been  difcovered  concern- 
ing thefe  faline  mineralizing  principles  of  waters 
informs  us,  that  the  laits  they  hold  in  folution 
are  to  be  found  chiefly  in  the  clafs  of  thofe  that 
are  termed  foffil.  There  are,  however,  two  re- 
markable reflections  to  be  made  on  this  fubjeét  ; 
the  firft,  that  fuch  foffil  faits  as  are  little,  or 
not  at  all  foluble,  do  not  occur  in  mineral  wa- 
ters ; the  fécond,  that  fuch  as  are  moft  foluble, 
and  particularly  thofe  that  are  of  the  deliquefcent 
kind,  are  never  met  with  in  the  dry  form,  but 
always  diffolved.  It  is  fufficient  to  mention 
thefe  faCls  in  order  to  perceive  that  they  are  ab- 
folutely  dependent  on  the  nature  of  things. 

14.  Among  the  fulphates  we  And,  in  waters, 
the  fulphate  of  foda,  which  occurs  particular- 
ly 
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ly  in  fea-water,  fprings,  and  brine-fprings  ; 2dly, 
fulphate  of  lime,  which  exifts  chiefly  in  well- 
water,  and  is  often  the  occafion  of  what  is 
called  har  chiefs  in  waters  ; 3dly,  fulphate  of 
magnefia,  which  was  firft  obtained  from  fome 
mineral  waters,  and  on  this  account  called  Ep- 
fom  fait,  Sediitz  fait,  8c c.  ; and  which  chiefly 
conftitutes  purging  waters  ; 4thly,  the  acid  ful- 
phate of  alumine  and  pot-aih,  which  is  the 
moft  rare  of  all,  though  formerly  imagined  very 
common  : 5thly,  the  fulphates  of  barites  and 
ftroutian  have  not  been  found  in  waters,  though 
they  are  manifeftly  depolited  in  cryftals  from 
their  native  folutions,  neither  have  the  ful- 
phates of  pot-afh,  ammonia,  Sc c. 

15.  No  chemift  has  yet  announced  the  pre- 
fence  of  any  fulphite  in  mineral  waters  : it  is  not 
impoffible,  however,  that  fome  of  thefe  faits, 
particularly  the  fulphites  of  pot-afh,  foda,  and 
ammonia,  may  be  met  with  hereafter  in  wa- 
ters in  the  neighbourhood  of  volcanos,  fince 
thefe  faits  arc  frequently  formed  by  the  matters 
that  exilt  there  ; but  even  wrere  they  diffolved 
in  fuch  waters,  they  would  quickly  pafs  into 
the  ftate  of  fulphates,  by  coming  into  con- 
tract with  the  air,  and  abforbing  oxigen. 

16.  Though  feveral  fpecies  of  nitrates  are 
very  frequent  on  the  lurface  of  the  earth, 
we  rarely  meet  with  them  in  mineral  waters. 
However,  we  fometimes  feparate  from  thefe, 
nitre,  or  nitrate  of  pot-afh,  nitrate  of  lime, 
and  nitrate  of  magnefia.  Thefe  faits  exift 
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chiefly  in  pools,  ponds,  and  lakes,  where  ve- 
getable and  animal  matters  are  decoinpofed  ; 
as  likçwife  in  fome  wells  or  refervoits,  the 
waters  of  which  run  through  ground  impreg- 
nated with  thefe  fnbftances.  They  are  ex- 
tracted in  particular  from  the  lixivia  of  rub* 
bifli  worked  by  fait- pet  re  manufabturers  ; and 
frequently  two  or  three  of  them  conftitute  the 
greater  part  of  the  principles  of  thefe  lixivia. 

3 7.  Of  all  the  faits  muriates  are  molt  fre- 
quently and  abundantly  contained  in  mine- 
ral waters.  We  particularly  find  in  them  mu- 
riate ot  foda,  muriates  of  lime  and  magnefia 
often  accompanying  the  former,  and  much 
more  feldom  muriate  of  barites,  which  Berg- 
man has  pointed  out  in  fome  waters.  The 
muriates  of  pot-ath,  ammonia,  ftrontian,  alu- 
mine, (ScCb  have  not  been  difeovered  in  them. 
There  is  a confiderable  number  of  waters,  the 
nature  and  principal  character  of  which  are 
determined  by  the  prefence  of  muriate  of  foda, 
and  the  large  quantity  of  it  which  they  contain. 

IB»  Neither  phofphates  not  fiuates  have  vet 
been  found  diiloived  in  mineral  waters.  The 
earthy  phofphates,  and  particularly  the  phof- 
phate  of  lime,  the  only  one  met  with  amono» 

A * o 

fulfils,  are  in  fact  infallible  : befidcs,  they  are 
not  very  common.  It  cannot  be  doubted, 
however,  that  thefe  faits,  depofited  in  fparry 
laminae,  or  in  regular  and  tranfparent  cryftals, 
confti tuting  apatite  and  chryfolite,  have  been 

\ ol.  I\ . 1)  d difiblved 


40  2 


mineral  Waters. 


diiToived  in  water,  and  (lowly  feparated  from 
the  folution.  As  to  the  foluble  alkaline  phoT 
phates,  fmce  they  never  exift  in  mineral  ftrata, 
we  cannot  expect  to  find  them  in  waters.  Of 
the  11  nates  the  only  one  known  in  a foffil  ftate, 
the  (litate  of  lime,  though  evidently  depofited 
from  water,  has  never  vet  been  found  diiToived 
in  mineral  waters. 

19'.  The  fame  may  be  fard  of  the  borates»' 
Borax,  or  the  fuperfatu rated  borate  of  foda, 
which  appears  to  exift  native  in  fame  of  the 
waters  of  Per  ft  a,  India,  China,  and  Japan,  has 
notwithstanding  never  vet  been  detected  among 
the  mineralizing  principles  of  waters.  The 
magnefto-calcareous  borates,  (hows  by  its  fit  na- 
tion, its  cryftalhzation,  and  its  perfeét  or  femi- 
tranfparency,  that  it  owes  its  formation  to  water; 
yet  in  the  waters  in  the  vicinity  of  Lunen- 
burg,  the  only  place  where  the  borate  called 
cubic  quartz  éxifts,  nothing  has  been  found 
that  indicates  its  prefence,  or  gives  any  light 
concerning  its  crystallization- and  depofition. 

20.  The  carbonates  on  the  contrary  are  the 
molt  frequent,  and  often  the  moft  abundant  of 
the  faits  that  mineralize  waters  ; as  they  are 
of  thofe  that  are  found  in  a folic!  form  amonp* 

O 

the  ftrata  of  foffils.  It  feems  as  if  thele  com- 
pounds were  thofe  that  coft  nature  leaft  pains, 
and  were  fabricated  by  her  with  the  greateft 
profufion.  Though  the  carbonates  of  lime  and 
magnefia  are  nearly  infoluble,  nothing  is  fo 
common  as  to  find  thefe  two  faits  among  the 
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mineralizing  principles  of  waters.  Indeed  it 
mail  be  confeffed  they  are  diffolved  in  them  by 
means  of  the  carbonic  acid,  which  is  diffipated 
by  heat,  or  by  contact  with  the  air,  and  lets 
fall  the  two  faits  as  it  flies  off  in  vapour.  The 
carbonate  of  foda  is  met  with  in  feveral  waters* 
which  have  even  been  called  alkaline  on  ac- 
count of  its  prefence»  It  is  very  common  for 
fuch  waters  to  be  at  the  fame  time  acidulous, 
or  loaded  with  carbonic  acid.  Sometimes,  but 
more  rarely,  the  carbonate  of  ammonia  is  found 
in  fmall  quantity  in  certain  waters,  as  thofe  of 
pools  or  mar  dies,  where  organic  fubftances  re- 
main and  putrefy. 

-!•  I have  pointed  out  the  principal  fpecies 
of  faits,  that  have  been  detected  in  mineral 
waters.  a is  almoft  fuperfluous  to  fay,  that  it 
is  rare  to  find  any  containing  only  one  fpecies 
of  fait  ; that  the  number  of  thofe  exiilinsf  to- 
gether  in  them  is  never  confiderable,  and  very 
feldom  exceeds  four  or  five  ; and  that  there  are 
fiome  which  mutually  exclude  each  other,  as 
fulphate  of  foda  or  magnefia,  and  the  nitrate 
or  muriate  of  lime,  the  calcareous  faits,  and 
carbonate  of  foda. 

22.  To  the  different  faline  fubftances  which 
I have  enumerated  nature  frequently  adds 
other  matters,  belonging  either  to  the  clafs 
of  burning  bodies  or  Ample  combuftibles,  to 
that  of  acids,  to  that  of  metals,  or  to  that  of 
vegetables.  Caloric,  oxigen  gas,  atmofpheric 
air,  fuiplnirated  hidrogen  gas  and  even  an 
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earthy  or  alkaline  fulphnret,  conftitute  the  fir  ft* 
Oxigen  gas,  or  atmofplieric  air,  cannot  be 
fourni  in  them  together  with  fulphurated  hidro- 
gen  gas.  It  is  not  true,  as  was  fome  time 
thought,  that  metals,  as  Inch,  in  their  ftate  of 
purity,  can  ever  be  found  in  waters.  Atino» 
fpheric  air  renders  waters  light  and  brifk  in 
their  tafte  and  properties  for  domeftic  ufe.  Sul» 
pinnated  hidrogen  gas  forms  the  greater  part 
of  fulphureous  waters. 

23.  Of  the  acids  none  have  yet  been  found 
pure  diffolved  in  native  waters,  but  the  car» 
bonic  and  boracic.  The  firft  is  much  more 
common  and  abundant  than  the  fécond:  it  is 
found  united  with  many  different  and  various 
faits,  and  by  it  many  of  thefe  are  rendered  very 
foluble.  The  boracic  acid,  which  has  yet  been 
difcovered  only  in  certain  waters  of  the  lakes 
in  Tufcanv,  is  there  united  with  but  few  dif- 
ferent  faline  fuftances,  and  never  eonftitntes 
mineral  waters  properly  fo  called.  No  other 
acid  has  ever  appeared  uncombined  in  waters. 

04.  Of  the  earthy  bafes  only  fdex  and  alu- 
mine have  yet  been  obtained  from  waters.  The 
fir  ft  of  thefe  particularly,  according  to  the 
experiments  of  Bergman  and  Black,  appears  to 
be  contained  in  them  ill  a proportion  much 
pue  ate  f than  could  ever  have  been  imagined, 
or  than  the  art  of  chemical  folution  by  fimple 
water  could  ever  have  enabled  us  to  conceive. 
It  is  owing  to  this,  that  we  fee  waters  depofit- 
in  g it  by  the  contact  of  air,  and  by  fponta- 
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neons  evaporation,  as  thofe  of  the  fountain  of 
Geyfer  in  Iceland  ; and  hence  we  ought  not  to 
be  furprized  at  finding  filex  conveyed  into  vcr 
getables  and  animals,  and  forming  concretions 
in  them. 

Alumine,  which  has  been  admitted  as  the 
caufe  of  the  foapy  quality  in  waters,  is  feldorn 
more  than  fufpended  in  them,  and  gives 
them  that  turbid  and  milky  appearance,  by 
which  they  are  eafiiy  diftinguifhed. 

Lime  has  been  announced  in  fome  waters  in 
the  neighbourhood  of  volcanos  ; but  the  af- 
fertion  has  not  yet  been  confirmed  by  any 
accurate  experiment.  Befides,  it  cannot  be 
applied  to  mineral  waters  properly  fo  called, 
fmee  no  one  of  thofe  ranked  in  this  clafs  has 
ever  afforded  any  thing  of  the  kind. 

No  perfon  has  ever  met  with  any  alkali,  pot- 
afli  or  foda,  barites  or  ftrontian,  pure  and  un- 
mixed in  waters:  and  it  is  even  eafyto  conceive, 
that  this  cannot  be,  on  account  of  the  power? 
ful  affinity  which  thefe  fubftances  poifefs  for  a 
number  of  bodies. 

25,  The  mineralizing  principles  of  waters, 
exclufive  of  faits,  are  not  confined  to  the  mat- 
ters treated  in  the  three  preceding  claffes  of 
faline  fubftances.  We  find  among  them  feveral 
metallic  faits  like  wife,  that  is  to  fay,  combi- 
nations of  oxides  of  metals  with  acids;  and 
fome  of  the  matters  that  lmye  belonged  to  vege- 
table compounds.  It  is  more  efpecially  iron, 
that  giye$  rife  to  the  firlt  qf  thefe  mineralizing 
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principles  of  waters,  which  we  find  in  them 
mo  ft  commonly  united  with  carbonic  acid,  and 
fometimes,  but  much  more  feldom,  with  the 
lulphuric,  or  muriatic.  Copper  is  found  in  them 
much  more  rarely  in  the  ftate  of  fulphate,  and 
forms  thofe  poifonous  waters,  which  exift  only 
in  mines  oi  this  metal.  The  prefence  of  oxide, 
of  arfenic  too  has  even  been  announced  in  fome 
fubterraneous  waters,  running  among  ftrata  of 
ores  impregnated  with  this  dangerous  metal. 

26.  Laftly,  colouring  vegetable  matters,  or 
extracts  of  plants,  and  bitumens,  have  been 
reckoned  among  the  ingredients  of  waters. 
Thefe  extracts  are  found  only  in  waters,  where 
leaves,  ftalks,  barks,  and  even  entire  aquatic 
plants,  lie  and  putrify;  and  thefe  are  not  mine- 
ral waters  properly  fo  called. 

It  is  by  no  means  uncommon,  as  will  hereafter 
appear,  for  liquid  bitumens  to  exude  through 
fubterranean  waters,  and  float  on  their  furface, 
where  they  are  collected  : and  it  is  not  more 
unufual  for  fubterranean  waters  to  pafs  through 
veins  of  folid  bitumen.  It  is  obvious,  that  the 
fluid  muft  he  more  or  lefs  impregnated  with 
bitumen,  in  either  of  thefe  cafes.  We  do  not 
ordinarily  reckon  thefe,  however,  among  medici- 
nal waters,  or  mineral  waters  properly  fo  called: 
and  what  in  the  latter  was  once  termed  the  bitu- 
men of  waters,  a product  of  evaporation,  of 
an  acrid,  bitter,  ftrong  tafte,  was  a deliques- 
cent fait,  almoft  always  muriate  of  lime. 
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Section  III. 

OJ  the  Clarification  of  Mineral  Waters  accord- 
ing to  their  Principles . 


27.  THOUGH  among  the  foïfil  productions 
that  mineralize  waters  we  reckon  more  faline 
fub dances  than  matters  of  a different  nature, 
it  is  neverthelefs  neceffary  to  have  regard  to 
both  in  c lading  and  dividing  thefe  natural 
fluids.  A claffification  of  waters  is  one  of  the 
moft  ufeful  and  important  objects,  that  can 
be  treated  of  in  natural  philofophy.  It  en- 
lightens all  the  fciences,  and  all  the  arts  re- 
fpeCiingthe  employment  of  fuch  or  Inch  a wa- 
ter : for  it  ought  not  to  comprife  merely  the 
waters  ufed  jn  phyfic  under  the  name  of  medi- 
cinal, but  likewife  all  thofe,  which,  contain- 
ing too  fmall  a number  of  principles,  or  prin- 
ciples not  fufficiently  potent,  to  have  a fpeedy 
and  determinate  or  ufeful  aCtion  on  the  animal 
economy,  yet  contain  enough  to  produce  fome 
effects,  not  altogether  indifferent  in  domeftic 
ufes,  or  the  proceffes  of  art, 

28.  In  this  point  of  view,  it  will  be  ufeful 
to  divide  all  native  waters  into  two  great 
claffes  : the  firft  comprifing  waters  confidered 
with  refpect  to  the  places  tlfey  occupy,  the 
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bulk  they  prefent,  and  the  manner  in  which 
they  are  placed  on  the  furface  of  the  globe, 
This  clafs  includes  all  waters  ufed  for  domef- 
tic  purpofes  or  in  the  arts.  To  the  fécond 
belong*  the  lefs  abundant  waters,  confined  in 
fbmfc  degree  to  certain  particular  fpots  of  the 
globe,  and  diftinguifhed  by  much  more  ft ri Iv- 
in g effects  on  the  animal  economy,  Thefe 
are  the  medicinal  waters. 

29.  In  the  firft,  or  economical  clafs,  are 
ranked  fnow,  rain,  fpring,  river,  well,  lake, 
marfh,  and  fea- water. 

Snow-water,  according  to  Bergman,  con- 
tains a little  muriate  of  lime,  and  iome  flight 

% 

traces  of  calcareous  nitrate.  When  frefh  melted 
it  is  diftitute  of  air,  and  of  carbonic  acid, 

which  are  found  in  all  the  others  ,*  and  to  this 

\ 

probably  are  owing  its  difagreeable  effects  on 
animals. 

Rain-water  contains  the  two  faits  of  the 
preceding  in  larger  proportions.  It  is,  befides, 
fufficiently  impregnated  with  air,  and  with  a 
little  carbonic  acid,  which  render  it  very  11  fe- 
ful  to  vegetation.  The  ancient  chemifts  rank- 
ed  it  with  diflilled  water:  but  it  is  evident 
that  it  is  lefs  pure,  and  it  frequently  contains 
four  fubflances  not  found  in  water  that  has 
been  diflilled.  When  rain-water  is  collected 
for  chemical  purpofes,  the  lafl  that  falls  ihould 
be  taken. 

Spring-water  is  very  pure  when  it  runs 
pver  fane].  In  other  cafes,  it  molt  frequently 
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contains  carbonate  of  lime,  calcareous  muriate, 

muriate  of  foda,  or  carbonate  of  foda. 

River -water  is  .frequently  more  pure  than 

that  of  fp rings  ; its  motion  purifying  it.  The 
fame  principles  are  found  in  it  ; but  frequently 
lefs  abundant  than  in  the  preceding. 

Well-water , almoft  al  ways  remaining  in  faline 
foils,  contains,  betides  the  faits  juft  mentioned, 
fulphate  of  lime  and  nitrate  of  pot-afh  ; fa 
that  there  are  almoft  always  five. or  fix  faits  in 
it  at  a time,  and  it  is  not  eafy  to  make  an 
accurate  analyfis  of  it,  when  we  would  carry 
it  fo  far  as  to  ascertain  their  proportions. 

The  water  of  lakes  is  lefs  limpid  and  more 
heavy  than  the  preceding.  It  frequently  forms 
a fpontaneous  depofition  of  earthy  faits  : and 
is  often  coloured,  and  of  a difagreeable  tafte, 
Befides  the  five  or  fix  faits  already  mentioned, 
it  almoft  always  contains  extradrive  matter. 

Marjh  water , more  flagman  t than  any  of 
the  foregoing,  is  (till  lefs  brifk,  lefs  limpid,  more 
foul,  and  impregnated  with  ft  ill  more  of  ex- 
tractive matter,  fo  that  it  often  has  a yellowifh 
colour. 

Laftly,  fea-water,  rendered  fait  as  all  the 
world  knows,  by  the  muriate  of  foda,  which 
nature  has  placed  in  it,  alfo  contains  ful- 
phate  of  magnefia,  fulphate  of  lime,  and  much 
extractive  matter. 

30.  Mineral  waters  properly  fo  .called,  or 
rather  medicinal  waters,  ought  to  be  chaffed 
according  to  the  principle  that  predominates 
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in  them.  Confidered  in  this  point  of  view, 
they  may  he  divided  into  four  dalles,  namely, 
acidulous  waters,  faline  waters,  fulphureous 
waters,  and  chalybeate  waters.  Though  the 
fécond  only  fhouldfeem  to  require  to  be  treated 
of  here,  as  it  is  from  the  properties  of  faits 
we  have  been  led  to  their  hiftory,  it  may  not 
be  altogether  ufelefs  to  fay  a few  words  like  wife 
of  thofe,  which,  though  of  another  nature, 
frequently  contain  fome  faits. 


Class  the  first, 

A c i d u tous  J Vat  ers, 

THESE  are  waters  in  which  carbonic  acid 
predominates.  They  are  characterized  by  their 
poignancy,  agitation,  bubbles,  the  red  colour 
they  give  to  litmus,  and  the  precipitate  they  form 
in  folutions  of  barites,  ftrontian,  and  lime. 
None  of  them  contain  carbonic  acid  pure  and 
limply  : almoft  all  of  them  at  the  fame  time 
hold  in  folution  muriate  of  foda,  carbonate  of 
foda,  carbonate  of  lime,  carbonate  of  magnefia, 
and  often  thefe  four  faits  at  once,  as  Seltzer 
water.  There  are  fome,  too,  in  which  iron  is 
found.  Laftly,  fome  are  warm,  or  thermal, 
at  the  fame  time  that  they  are  acidulous,  as 
thofe  of  Vichy,  Mont-dcOr,  Châtel-Guyon, 
&c.  ; and  others  are  cold  and  alkaline,  as  thofe 
of  My  on,  Bard,  Langeac,  Chateldon,  Vais, 
&c. 

Class 
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Class  the  second. 

Saline  Waters. 

THIS  name  I appropriate  to  thofe  of  which 
the  predominant  principles  are  faits  properly  fo 
called,  and  which  in  confequence  belong  more 
immediately  to  this  feétion  than  any  of  the 
others.  They  mav  at  the  fame  time  contain 
other  matters,  carbonic  acid,  fulphurated  hi- 
drogen  gas,  or  iron  : but  thefe  are  in  too  fmall 
quantity,  compared  with  the  former,  to  bç 
confidered  as  equal  objets  of  attention. 

This  fécond  clafs  may  be  divided  into  five 
orders,  according  to  the  fpeeies  of  fait  which 
is  predominant  in  the  waters.  If  they  be 
loaded  with  fulphate  of  lime,  they  conftitute 
hard  waters , not  pleafant  to  the  tafte,  incapa- 
ble of  diffolving  foap,  and  unfit  for  boiling  pulfe, 
fuch  as  the  well  waters  of  Paris. 

When  they  contain  fulphate  of  magnefia 
predominating  over  their  other  principles,  they 
are  bitter  and  purgative , as  the  waters  of  Sedlitz, 
Seidfchutz,  Egra. 

If  it  be  muriate  of  foda  which  they  contain 

%J 

in  excefs,  they  are  fait , 

Carbonate  of  foda,  when  more  copious  than 
the  other  faits,  forms  alkaline  waters. 

Laftly,  when  they  hold  abundance  of  car- 
bonate of  lime;  which  is  never  diffolved  in 
them  without  the  exiftence  of  carbonic  acid, 
but  may  be  prefent  without  an  cxcefs  of  it, 
and  fo  that  the  calcareous  fait  alone  charac- 
terizes 


412 


MINERAL  WATERS. 


terizcs  them;  they  form  an  earthy  kind  of 
hard  waters,  which  more  or  lefs  eafily  depofit 
their  inlipid  fait  in  ftalaCtites,  or  incruftations, 

».  N „ 9 

Class  the  third. 

Sulphureous  Waters . 

THESE  are  clearly  characterized,  and  eafÿ 
to  be  diftinguifhed  by  their  fetid  fmell,  their 
property  of  gilding  and  blackening  {liver*  and 
their  depofiting  fulphur  when  coming  into  con- 
tact with  the  air.  They  appear  to  form  two 
orders  : thofe  which  are  impregnated  only  with 
fid ph ura ted  hidrogen,  without  an  earthy  or 
alkaline  bafe,  as  are  the  majority  of  fulphureous 
waters  ; and  thofe  which  contain  a true  ful- 
phur,  as  the  waters  of  Bareges,  Cauterets, 
les  Eaux-Bonnes,  See.  apparently  do.  Molt 
of  thefe  waters,  befides  their  fulphureous  prin- 
ciple, contain  faits,  particularly  alkaline  and 
earthy  muriates  and  fulphates. 

Class  the  fourth. 

Chain h eat e Waters . 

w,  '* 

IT  will  be  feen  in  the  following  feCti  on,  that 
iron  is  fo  abundant  in  the  bowels  of  the  earth, 
and  fo  frequently  diffufed  through  its  ftrata, 
that  it  becomes  one  of  the  moft  ufual  minera- 
lizing principles  of  waters,  and  that  of  all 
mineral  waters,  the  chalybeate  are  the  molt 
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common.  There  is  fcarcely  acountfy  in  which 
one  or  mole  of  thefe  fprings  will  not  be  found*, 
In  thefe  waters  three  orders  fliould  be  did- 
tinguiflied  according  to  the  hate  of  the  iron 
contained  in  them.  Either  this,  metal  is  dif- 
folved  in  them  in  the  ftate  of  carbonate  by  the 

v 

carbonic  acid,  but  fo  that  the  latter  is  not  in 
excefs  ; and  in  this  cafe  they  are  Ample  chaly- 
beate waters,  as  tllofe  of  Forges,  Aumale,  and 
Condé  : or  the  fame  carbonate  of  iron,  dif- 
folved  by  its  acid,  is  accompanied  by  a great 
excefs  of  the  latter  ; and  then  they  are  acidu- 
lous  chalybeate  waters,  as  thole  of  Spa, 
Pyrmont,  Pougues,  Bull  a tig,  &c.  ; or  laftly, 
the  iroil  is  contained  in  them  in  the  ftate  of 
iulphate,  as  it  appears  to  be  in  thofe  of  Pafly, 
Provins,  Si c, 

31.  To  thefe  four  claffes,  comprifmg  ten 
orders  of  mineral  waters  properly  fo  called,  or 
futftckuitly  impregnated  with  faits  and  foftil 
fubftances  to  polfefs  medicinal  properties,  fome 
authors  further  add,  lft*  Jimple  thermal  waters, 
or  waters  naturally  hot,  without  containing 
any  principle  befide  caloric  ; 2dly,  faponaceous 
waters , which  are  laid  to  contain  argil  or  alu- 
mine, by  which  they  are  rendered  loft  and 
unctuous,  but  the  nature  and  exiftence  of 


which  have  not  been  eftahlifhed  by  experiments 
fufticiently  dec i live  : 3dly,  bituminous  waters , 
the  comp'ofition  of  which  is  not  more  accurately 
confirmed  than  that  of  the  preceding,  and 
which,  beftdes,  are  not  included  among  waters 
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tiuîy  medicinal.  I fay  nothing  likewife  of 
cupreous  and  arfenical  waters,  becaufe  they  do 
not  rank  with  the  preceding,  they  exift  only 
in  mines  by  which  they  are  produced,  and 
they  will  be  treated  of  with  more  propriety  in 
the  hiftory  of  metals. 


Section  ÏV. 

Of  the  Examination  of  Waters  by  Re-agents, 

32.  THERE  are  three  methods  of  difcovef- 
ing  the  nature  of  waters.  The  firft  is  calculated 
to  give  only  a vague  and  general  notion  of  the 
principles  that  predominate  in  them  ; confift- 
ing  in  the  collective  rnafs  of  phyhcal  obferva> 
tions  that  may  he  made  on  waters,  on  their 
four  ce,  their  depofi  tions,  their  effloiefcence, 
and  the  foils  in  their  vicinity.  The  fécond 
carries  us  further  into  the  knowledge  of  their 
component  parts  : enabling  us  to  appreciate 
their  principles,  their  differences,  their  number, 
and  even  to  a certain  degree  their  proportion. 
To  obtain  this  knowledge,  the  waters  are  exa- 
mined by  adding  different  matters  to  them, 
and  the  alterations  produced  by  this  mixture, 
indicate  what  the  fluids  contained.  The  matters 
thus  added  are  termed  re-agents.  The  third 
method  is  the  only  one  that  enables  us  to 
determine  the  true  principles  of  waters  with 
precifion,  and  is  the  complement  of  the  two 
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former.  Ibis  is  the  aClion  of  fire,  which  fe- 
para  tes  from  water  the  different  fubftances 
contained  in  it.  We  will  begin  by  pointing 
out  the  firff  and  fécond  methods  in  the  prefent 
diviiion  : the  third,  fertile  in  faCls,  and  of 
great  importance  to  he  known,  fhall  form  the 
fubjeCt  of  the  following. 

33.  The  obfervation  and  companion  of  the 
phyfical  characters  or  properties  of  waters,  and 
of  every  thing  around  their  fources,  are  in  fadt, 
but  acceffary  means,  and  ought  to  precede  all 
thofe,  that  are  ufuaily  employed  for  the  invefti- 
gation  of  thefe  fluids.  Among  thefe  we  in- 
clude the  fituation  of  the  fpring,  the  nature  of 
the  foil  whence  it  iffues,  the  ftrata  of  minerals 
that  form  this  foil,  the  depofitions  at  the  bottom 
of  fp rings  and  rivulets,  the  incruffations  on 
fubftances  that  fall  into  them,  the  filaments 
and  pulverulent  or  filmy  clots  met  with  in 
them,  the  pellicles  with  which  the  water  is 
covered,  the  fublimates  attached  to  the  vaults 
over  it,  and  likewife  the  table,  fmeil,  colour, 
fpeeific  gravity,  temperature,  quantity,  courfe, 
rapidity,  or  depth  of  the  water*  We  ought 
even  to  vary  the  times  of  thefe  obfervations, 
and  to  compare  them  at  different  feafons  of 
the  year,  and  at  different  hours  of  the  dav.  It  is 
impoffible  but  thefe  preliminary  refearches  muff 
afford  us  forne  p.ofitive  idea  of  the  nature  of  the 
water,  and  lerve  to  guide  us  in  the  experiments 
to  be  c ho  fen  afterward  for  giving  us  a more 
accurate  knowledge  of  it. 

34.  From 
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34  i From  what  has  already  been  fa  id  of  re- 
agents in  general,  it  may  be  conceived,  that  all 
chemical  fubftances,  whatever  be  their  nature, 
provided  their  properties  and  compofition  be 
well  known,  may  ferve  as  re-agents,  and  that 
even  no  compound  is  ufelefs  to  an  able  and 
induftrious  chemift  in  his  analyfis.  But  by 
long  fearch,  we  have  learned  to  make  a choice 
of  fomc  leading  fubftances,  the  effects  of  which 
being  compared  are  fuflicient  to  point  out  the 
different  principles  that  exift  in  waters.  In 
treating  of  mineral  waters  in  particular  there- 
fore, it  is  ite  cellar  y to  point  out  thofe  re-agents, 
by  the  help  of  which  we  are  accuftomed  to 
examine  them.  They  are  in  general  of  two 
clafles  : they  either  belong  to  the  genera  of 
fubftances  already  noticed  in  the  preceding 
fe  étions  ; or  are  taken  from  different  lectio  ns, 
either  from  among  the  folutions  ot  metals,  or 
from  matters  which  conftitute  the  bodies  of 
vep-etables  and  animals,  or  which  are  obtained 
from  them. 

56.  Two  circnmftarices  that  complicate  or 
vary  the  effects  of  re-agents,  muff  render  their 
wfe  more  difficult,  and  require  great  eircum- 
fpection  on  the  part  of  chemifts.  One  is,  that 
the  fame  fubftimee  ufed  as  a re-agent*  fonieti mes 
produces  a fimilar  apparent  effcét  on  two,  three, 
or  more  different  matters  contained  in  waters: 
the  other,  that  one  re-agent  may  produce  feveral 
of  thole  effedis  in  the  lame  water.  Both  thefc 
inconveniences,  however,  arc  remedied,  by 
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employing  and  comparing  the  effets  of  lèverai 
oi  thefe  re-agents,  and  examining  the  precipi- 
tate formed  by  them.  This  method  of  pro- 
ceeding, the  only  one  that  can  render  the  life 
ot  re-agents  much  more  certain  and  advanta- 
geous, fuppofes  that  we  do  not  precifely  fix 
their  number,  which  ought  to  have  no  limits 
but  the  induftry  or  knowledge  of  the  chemift  * 
and  that  we  do  not  content  ourfelves  with 
adding  a few  drops  to  a final!  quantity  of  water, 
but  that  we  treat  this  water  with  re- agents  in 
the  large  way,  if  it  be  neceffary,  fo  as  to  obtain 
a quantity  of  precipitate  fufficient  for  an  accu- 
rate an  a ly  f is. 

36.  The  re-agents  taken  from  the  claffes  of 
fub fiances  already  examined,  belong  either  to 
burned  bodies  and  acids,  to  alkaline  or  earthy 
bafes,  or  to  faits.  Among  the  acids,  thofe 
which  are  moft  frequently  and  inoft  fncccfsfully 
employed  for  examining  waters,  are  the  fid- 
phuric,  the  fulphureous,  the  nitrous,  and  the 
oxigenated  muriatic. 

The  firft  announces  the  prefence  of  barites  in 
waters  by  the  heavy  a no  copious  precipitate  it 
forms  ; and  that  of  carbonic  acid,  or  of  earthy 
or  alkaline  carbonates,  by  the  effervefcence  it 
produces. 

The  fulphureous  acid  ihows  fulphur  as  a white 
precipitate  îemaining  a long  tune  iirfpended  in 
waters,  which  contain  it  in  the  ftate  of  fulphu- 
rated  hidros;en. 

The  nitrous  produces  the  fame  effect,  and  def- 
troys  the  fetid  fmell  of  thefe  waters,  feparatino- 
Yot.  IV.  Ee-  the 
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the  fulphur  in  a white  powder,  which  collects  into 

fmall  globules,  on  being  expofed  to  the  aétion 
of  heat. 

The  oxi&’enated  muriatic  acid  ferves  for  the 

O 

fame  puvpofe  by  decompofing  the  fulphurated 
hidrogen.  It  frequently  happens,  that  this 
acid  burns  the  fulphur  at  the  fame  time  with 
the  hidrogen,  when  it  is  employed  in  too  large 
a quantity- 

37.  The  earthy  or  alkaline  bafes  moft  em- 
ployed as  re-agents  are  three  in  number  : lime, 
pot-afh,  and  ammonia,  all  in  a hate  of  folu- 
tion.  Lime-water  abforbs  carbonic  acid,  and 
precipitates  with  it  in  chalk,  the  weight  of 
which  indicates  that  of  the  acid  : it  likewife 
decompofes  the  carbonate  of  foda  it  meets  with, 
precipitating  carbonate  of  lime  : laftly,  it  takes 
the  acids  from  magnelia,  which  it  precipitates 
in  little  whitifh  clouds,  that  flowly  condenfe. 
This  triple  effect,  which  may  take  place  at  the 
fame  time,  would  then  require  an  examination 
of  the  precipitate  formed  : the  proportions  of 
the  carbonate  of  lime  and  of  the  magnefia, 
and  the  examination  of  the  liquor,  would 
afcertain  the  relations  and  co-exiftence  of  each 
effeét  ; but  with  too  much  difficulty  for  lime- 
water  to  be  truly  ufeful,  except  in  one  of  the 
cafes  mentioned,  particularly  for  appreciating 
the  quantity  of  carbonic  acid  contained  in  the 
mineral  water.  To  diftinguiffi  the  acid  belong- 
ing to  the  carbonate  of  foda  from  what  was 
free  in  the  water,  an  equal  quantity  of  the 
liquid  mud  be  precipitated,  after  it  has  been 
2 de- 
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deprived  of  the  free  acid  by  long*  boiling,  and 
the  weight  then  obtained  in uft  be  fubt rafted 

*. — j 

from  the  fuin  total  of  that  before  produced  in 
the  water  unboiled. 

38.  Pure  liquid  pot-aih  produces  lèverai 
fimultaneous  effects  in  waters.  It  decompofes 
the  fulphates,  nitrates,  and  muriates  of  lime 
and  magnefia,  and  feparates  their  earths  at  the 
fame  time  : it  precipitates  the  carbonates  of 
lime  and  magnefia,  dilfolved  by  means  of  the 
carbonic  acid,  which  it  abforhs  : when  it  is 
thoroughly  concentrated,  it  even  renders  tur- 
bid, waters  containing  alkaline  faits,  becaufe  it 
diminifhes  their  fol ability  by  the  attraction  it 
exerts  on  the  water.  This  laft  effedt  is  ascer- 
tained by  adding*  more  water,  as  this  re-dilTolves 
the  precipitate,  which  was,  belides,  in  fmall 
cryftals.  The  calcareous  and  magnefian  earths 
diffolve  in  acids  without  effervefcence  : the 
earthy  carbonates,  feparated  by  the  abforption 
of  the  carbonic  acid,  unite  with  it  on  the  con- 
trary, with  a brifk  effervefcence.  The  metallic 
faits  are  likewife  decompofed  and  precipitated 
by  pot-afh  : but  the  colour,  form,  and  whole  ap- 
pearance of  the  oxides,  particularly  of  that 
of  iron,  when  once  feparated,  render  them 
eafily  known. 

39.  Ammonia  decompofes  only  the  magne- 
fian and  aluminous  faits  that  may  occur  in 
waters  : it  likewife  precipitates  the  former  only 
In  part,  producing  triple  faits  with  the  portion 
which  remains  undecompofed.  It  feparates 
alfo  the  carbonates  of  lime  and  of  magnefia 
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that  are  diffolved  by  the  carbonic  acid,  this 
acid  being*  abforbed  by  it.  It  does  the  fame 
with  the  carbonate  of  iron,  when  in  like  manner 
diffolved  by  this  acid:  but  it  acts  particularly 
on  cupreous  faits,  and  efpecially  on  the  ful- 
phate of  copper,  which  is  found  in  fome 
waters.  Thefe  cupreous  folutions  are  made  by 
it  to  affumc  a blue  colour,  which  very  readily 
detects  their  nature,  and  the  prefence  of  the 
metal  by  which  they  are  mineralized.  This 
volatile  alkali  is  fcarcely  ever  ufed  as  a re- 
agent, becaufe  its  effects  are  not  very  fenfibie, 
becaufe  it  is  lefs  ufeful  than  lime-water,  and 
becaufe  the  precipitate  it  gives,  unlefs  it  be  a 
metallic  oxide,  is  difficult  to  determine,  though 
it  is  almoft  always  incomplete,  and  yet  mixed 
with  lèverai  different  fubhanees. 

40.  In  the  fedtion  of  faits  there  are  only  the 
earthy  muriates,  and  alkaline  carbonates,  which 
can  have  any  advantage  as  re-agents.  The  mu- 
riate of  barites  ferves  to  detedl  fulphates,  and 
even  the  quantity  of . fulphuric  acid  contained 
in  a water,  from  the  height  of  the  fulphate  of 
barites  obtained.  The  muriate  of  lime  precipi- 
tates alkaline  fulphates  in  a calcareous  fulphate. 
The  alkaline  carbonates,  which  were  formerly 
employed  as  alkalis,  to  detedt  and  precipitate 
earthy  faits,  at  a time  when  only  thole  with  bafes 
ot  abforbent  earth  were  known,  do  nothing  more 
than  afeertain  their  prefence  in  general,  by  pre- 
cipitating together  thole  with  bafes  of  barites, 
ftrontian,  lime,  magnclia,  and  alumine.  It  is 
very  difficult  to  know  exadtly  the  effedls,  often 
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numerous,  which  they  produce,  unlelswe  parti- 
cularly examine  the  precipitates  they  form. 

I have  laid,  that  the  re-agents  not  included 
among,*  the  fub fiances  treated  of  hitherto,  belong* 
either  to  the  folutions  of  metals,  or  organic 
compounds. 

4L  As  to  the  metallic  faits  there  are  two  in 


particular,  nitrate  of  mercury  and  nitrate  of 
hiver,  which  are  univerfally  employed  for  ana- 
lyzing waters,  and  which  offer  accurate  in- 
formation of  their  nature.  Both  unequivocally 
announce  the  prefence  of  fulphuric  acid,  and  of 
muriatic  acid,  without  indicating  the  baies  how- 
ever, to  which  thefe  acids  are  united.  In  the 
liiftory  of  the  two  metals,  with  which  thefe  folu- 
tions are  prepared",  what  will  be  laid  of  their 
nitrates  will  render  our  knowledge  of  theadfion 
of  thefe  metallic  faits  or  waters  much  more  p re- 
ef fe,  much  more  complete,  and  confequently 
much  more  clear.  It  will  be  feen  like  wife,  in 
the  following*  lections,  that  a great  number  of 
other  metallic  faits  may  be  employed  by  chemifts 
for  attaining  a knowledge  of  the  principles  of 


mineral  waters, 

42.  Vegetables  afford,  for  the  analyfis  of 
waters,  three  or  four  very  ufeful  colouring  mat- 
ters, two  acids,  and  a metallic  fait,  the  action  of 


which  is  very  advantageous  in  this  kind  or  ana- 
lyfis. Litmus,  which  is  reddened  by  the  hiciro- 
fulphuret  and  the  carbonic  acid  of  waters,  and 
which  in  the  latter  cafe  lofes  its  red  nefs  by  ex- 
pofure  to  the  air,  which  takes  from  it  the  car- 
bonic acid;  the  tincture  of  violets,  which  is 

turned 
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turned  green  by  the  carbonates  of  foda  and  limes 
as  well  as  by  the  faits  of  iron  ; paper  ftained  yel- 
low by  turmeric,  which  alkaline  fubftances,  and 
even  the  light  and  earthy,  change  to  a violet 
purple;  and  the  faint  blueifh  or  reddifh  tinge  of 
mallows,  which  is  rendered  a fine  green  by  the 
lame  fubftances,  are  four  re-agents  ufed  with 
fuccefs  for  difcovering  the  prefence  of  the  fub- 
ftances here  enumerated. 

The  oxalic  acid,  either  natural,  extracted  from 
the  fait  of  wood-forrel,  or  artificially  prepared  as 
will  be  fhown,  with  fugar  and  nitric  acid,  an- 
nounces with  certainty,  lime,  which  it  takes 
from  all  other  acids,  and  with  which  it  forms 
an  infoluble  fait,  the  precipitate  of  which  is 
perceptible  when  it  is  ufed  in  the  fmalleft  quan- 
tity. 

Gallic  acid  indicates  in  waters  the  prefence  of 
iron,  by  the  colour  of  red  wine,  or  the  black 
inky  precipitate  which  it  occafions.  If  it  pro- 
duce neither  of  thefe  effects,  we  may  be  certain 
the  water  contains  no  iron. 


The  acetite  of  lead  is  blackened  by  hidroful- 
phuret,  precipitated  in  final!  white  infoluble 
grains  by  all  the  fulphates,  and  in  a heavy  white 
powder,  foluhle  in  vinegar,  by  all  the  muriates. 
Alkaline  or  earthy  carbonates  in  waters,  like  wife 
precipitate  the  acetite  of  lead. 

Alcohol  and  vinegar  are  often  ufeful  in  the 


analyfts  of  waters,  but  rather  as  folvents  of  fome 
•of  their  principles,  as  will  appear  below,  than  as 


re-agents. 
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43.  Animal  fubftances  were  formerly  much 
employed  for  analyzing  waters.  Blood,  milk? 
bile,  were  mixed  with  them,  and  from  their  ac- 
tion on  thefe  fluids,  the  effects  they  would  pro- 
duce on  living  animals  were  inferred.  But  thefe 
ridiculous  inferences  have  long  been  rejected  as 
dangerous  errors.  At  prelent  nothing  of  this 
kind  is  employed  for  the  analyfis  of  waters  but 
a chemical  compound,  made  of  animal  fub' 
fiances,  treated  with  two  of  the  fixed  alkalis* 
This  compound,  the  defcription  of  which  cannot 
be  given  with  propriety  in  this  place,  is  named 
pruffiate  of  pot-ail),  or  of  foda,  becaufe,  when  it 
meets  with  iron  in  any  water,  it  lays  hold  of  it, 
and  precipitates  it  in  a fine  blue  colour,  called 
Pruffian  blue.  Particular  mention  will  be  made 
of  it  in  the  eighth  feéfion  of  this  work. 

Section  V. 

Of  the  Analyfis  of  Waters  by  Evaporation . 

44.  WHATEVER  care  we  take  in  the  employ- 
ment of  re-agents,  they  are  not  fufficient  to  thow 
with  accuracy  the  number  and  proportions  of 
the  faits,  or  other  matters  contained  in  mineral 
waters:  they  give  us  only  preliminary  ideas, 
calculated  to  guide  us  in  the  other  procédés, 
which  fiiould  afterwards  be  adopted.  Thole  to 
which  we  have  recourfe  for  completing  the  ana- 
lyfis of  a water,  require  the  employment  of  fire, 
or  evaporation.  In  expofing  mineral  waters  to 
heat,  we  have  two  objeéts  in  view:  the  one,  to 
collect  the  volatile  matters  that  may  exift  in 

them 
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them,  the  other,  to  obtain  feparately  and  in  a 
ioiid  form,  the  fixed  and  faline  fub dances, 
which  conditute  their  mineralizing  principles, 

45.  Tofeparate  the  gafes,  the  carbonic  acid, 
fulphuratèd  hidrogen  gas,  or  atmofpheric  air, 
which  may  be  diffolved,  one  or  other  of  them  in 
a water,  it  is  diddled  in  a retort  in  the  quan- 
tity of  a few  pints  or  pounds,  a jar  filled 
with  mercury  being  adapted  to  the  neck  of  the 
retort.  The  water  is  boded  a few  minutes,  till 
nothing  more  is  extricated  from  it:  the  quan- 
tity of  air  which  was  contained  over  the  water 
in  the  retort,  is  fubtracled  from  the  gas  ob- 
tained: the  increafe  or  diminution  of  the  nref- 
fare  on  the  gas  collected  in  the  jar  is  taken  into 
account,  in  order  to  calculate  its  quantity  with 
precifion;  and  it  is  examined  by  the  known 
procédés.  To  this  didiilation,  however,  which 
never  gives  the  exact  quantity  of  the  gas,  I pre- 
fer its  abforption  or  deftru&ion  by  re-agents,  as 
lime-water  for  carbonic  acid,  oxide  of  lead  or 
nitrous  acid  for  fulphuratèd  hidrogen  gas,  and 
fulphate  of  iron  for  atmofpheric  air. 

4 6.  The  evaporation  intended  to  collect  the 
faits  or  fixed  matters,  fliould  lie  employed  on 
fifteen  or  twenty  pounds,  at  lead  of  waters  the 
mod  loaded  with  principles,  and  on  three  or 
four  times  as  much  for  waters  that  contain  little. 
It  fliould  be  conducted  in  velfels  of  diver,  earth, 
or  porcelain,  with  a moderate  heat,  and  exclud- 
ing dud  by  means  of  a lid  pierced  with  holes,  or 
a piece  of  gauze  doubled.  Formerly,  the  eva- 
poration was  performed  at  fevered  times,  and  the 
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various  fubftances  were  feparated  at  the  different 
times  at  which  they  made  their  appearance.  At 
p refen t we  have  found,  that  this  reparation  is 
neither  accurate  nor  advantageous;  and  it  is 
admitted  to  be  much  better,  to  evaporate  waters 
to  dry  nefs  fo  as  to  obtain  the  reliduum  entire. 
Great  care  is  taken  to  moderate  the  heat  toward 
the  end  of  the  evaporation  : the  matter  that  is 
left  is  moderately  dried,  weighed  with  care,  and 
refer ved  to  be  treated  in  the  following  manner* 

47.  Experience  having  lhown,  that  this  re- 
fiduum  of  the  evaporation  of  mineral  waters 
was  compofed  of  deliquefcent  faits,  of  faits  fini- 
ply  foluble  in  cold  water,  of  other  faits  foluble 
in  a large  quantity  of  boiling  water,  and  laftly 
of  matters  infoluble  in  water  at  any  tempera- 
ture: the  art  of  analyzing  the  reliduum  has  been 
founded  on  this  knowledge. 

It  is  treated  firft  with  five  or  fix  times  its 
weight  of  highly  rectified  alcohol,  which  is 
flightly  heated,  and  left  to  hand  on  it  fome 
hours.  This  menftruum  being  poured  off,  the 
refiduum  is  found  to  have  loft  its  deliquefcent 
property. 

In  the  fécond  place  it  is  lixiviated  with  eight 
or  ten  times  its  weight  of  cold  water,  which  dif- 
folves  the  alkaline  faits. 

The  refiduum  left  by  thefe  two  fol vents,  is 
boiled  in  three  or  four  hundred  times  its  weight 
of  water,  which  takes  up  the  lead  foluble  faits. 

Laftly,  as  a final  analyfis,  acids  of  different 
ftrengths  are  fucceffively  employed,  the  weakeft 
firft,  to  feparate  and  difcover  the  infoluble 
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earthy  faits,  metallic  oxide,  and  filex,  which 
frequently  remain  mixed  after  the  action  of  the 
other  three  menfirua.  Each  of  thefe  lixivia  is 
then  examined  feparately. 

48®  The  alcohol  folution  mo  ft  frequently 
contains  muriates  of  lime  and  magnefia,  and  but 
rarely  nitrates  of  the  fame  bafes,  all  which  faits 
are  deliquefcent,  and  foluble  in  alcohol.  Thefe 
are  detected,  and  their  proportions  determined, 
by  evaporating  the  folution  to  dry  nefs;  re-dif- 
folving  the  faits  in  water,  after  having  weighed 
them  with  accuracy,  and  precipitating  the 
magnefia  by  lime,  and  the  lime  by  lulphuric  or 
oxalic  acid.  To  obtain  an  accurate  refuît,  the 
aqueous  folution  may  be  feparated  into  three 
equal  parts,  and  one  of  them  decompofed  by 
lime-water,  which  will  give  the  quantity  of 
magnefia  by  tripleing  the  weight  of  what  is  ob- 
tained ; a fécond  precipitated  by  the  oxalic 
acid,  and  the  third  by  the  lulphuric  : on  com- 
paring the  quantities  of  thefe  two  precipitates, 
and  calcining  the  oxalate,  which  will  leave  only 
pure  lime,  the  exadt  weight  of  the  lime  will  be 
found.  The  acid  united  to  thefe  bafes  may  be 
afcertained  by  pouring  a little  concentrated 
fulphuric  acid  on  a fmall  portion  of  the  refi- 
duum  obtained  by  evaporating  the  alcohol. 
The  vapour,  difengaged,  will  eafily  diftinguifli 
whether  it  be  the  muriatic  acid  or  the  nitric. 

49®  The  lixivium,  in  cold  water,  contains 
very  foluble  laits  ; muriate  of  foda,  fulphate  of 
foda,  fulphate  of  magnefia,  nitrate  of  pot-afh, 
or  carbonate  of  foda,  never  all  of  them  at  once, 
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but  iometimes  two  or  three  together.  It  mufl 
be  obfervecl,  however,  that  a little  muriate  of 
ioda,  or  nitrate  of  pot-afh,  will  have  been  dif- 
ioived  in  the  alcohol  with  the  deliquefcent 
faits,  but  that  this  Imall  portion  may  be  fepara- 
ted  and  obtained  by  evaporation.  The  faits 
diffolved  in  this  aqueous  lixivium,  are  dif- 
covered  and  feparated  by  cautious  evaporation  : 
they  are  obtained  fucceffively  one  after  another, 
and  are  diftinguifhed  by  their  figure,  tafte,  and 
other  properties. 

50.  In  the  lixivium  made  with  boiling  water 
there  is  never  any  thing  but  fulphate  of  lime, 
which  is  detected,  and  its  quantity  at  the  fame 
time  determined  by  oxalic  acid,  which  preci- 
pitates the  lime,  and  by  a folution  of  barites, 
which  takes  from  it  the  fulphuric  acid.  It  may 
be  obtained  likewife  by  evaporation  in  the  form 
of  little  fcales,  infipid  and  inibluble,  which, 
being  heated  with  charcoal,  afford  a fulphuret 
of  lime,  of  a reddifh  colour,  and  emitting  a 
fetid  fmell  the  in  ft  ant  it  is  thrown  into  water. 

51.  The  refiduum  of  the  mineral  waters 
treated  by  the  three  preceding  menftrua,  con* 
tains  earthy  carbonates,  with  or  without  car- 
bonate of  iron,  and  often  mingled  with  alu- 
mine and  ftlex.  The  prefence  of  iron  may  be 
known  by  a yellow  or  reddifh  colour.  In  this 
cafe  the  refiduum  is  to  be  wetted,  and  expofed 
to  the  fun  and  air  for  fiome  days,  in  order 
to  oxidate  the  iron,  and  render  it  infoluble  in 
acetous  acid,  which  is  firft  to  be  employed  for 
diffolving  the  earthy  carbonates.  This  firft 
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folution,  which  commonly  forms  acetites  of 
lime  and  magnefla,  is  to  be  evaporated  to  dry- 
nefs  ; and  on  leaving  the  fait  thus  obtained 
in  a hate  of  expofure  to  the  air,  the  magnefian 
acetite  will  abforb  its  humidity,  and  may  be 
Separated  from  the  calcareous  acetite  by  means 
of  this  deliquefcence.  They  may  iikewife  be 
fubjeeted  to  all  the  modes  of  trial  neceffarv  to 
afcertain  their  proportions. 

The  iron  and  alumine  being  afterward  dif- 
folved  by  the  muriatic  acid,  they  are  to  be 
feparated,  and  their  refpective  quantities  afcer- 
tained,  by  the  appropriate  methods.  Nothing 
then  will  remain  but  the  fdex,  to  put  the  exig- 
ence of  which  beyond  a doubt,  it  is  to  be 
treated  with  carbonate  of  foda  by  the  blow- 
pipe, when  it  will  fuie  with  cffervelcencc  into  a 
tranfparent  vitreous  globule. 

Section  VI. 

Of  the  Synthefs , or  Artificial  Fabrication  of 

Mineral  JVaters. 

52.  A CHEMICAL  analyfis  has  long  been 
confidered  as  well  executed,  when  by  the  aid 
of  fynthefis  we  can  re-compofe  the  matter  ana- 
lyzed. This  truth  is  applicable  to  mineral 
waters,  though  the  fynthefis  of  thefe  is  to  he 
claffed  among  the  number  of  things  that  have 
been  difcovered  within  a few  years.  In  fadi, 
we  fhould  not  depend  on  the  accuracy  of  an 
analyfis  of  a water  till  we  have  made  an  exact 
imitation  of  it  by  diffolving  in  the  pure  fluid 
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the  fame  principles  as  we  had  clifcovered,  and 
in  the  lame  proportions,  fo  that  this  imitation 

thall  exhibit  the  fame  appearances  on  every 
trial,  and  with  every  re-agent,  as  the  natural 

water. 

53.  Since  the  clifcoveries  of  the  carbonic 
acid,  and  the  great  variety  of  faline  fubftances, 
we  have  fucceeded  fo  well  in  making  accurate 
analyfes  of  mineral  waters,  and  confequently 
in  re-compofing  them,  that  it  has  given  birth 
to  a new  art  of  no  lmall  importance  to  man- 
kind, as  it  is  employed  in  the  preparation  of 
medicaments  appropriated  to  a confiderable 
number  of  difeafes.  For  this  purpofe  the  fir  it 
thing  to  be  done  is  to  choofe  very  pure  fpring 
or  river  water,  which  contains  little  or  no  fo- 
reign matter:  in  this,  carbonic  acid  is  to  be 
diffolved,  if  for  an  acidulous  water,  and  then 
the  faits  which  analyfis  has  Ihown  the  water 
we  would  imitate  to  contain.  If  it  be  a chaly- 
beate water  we  would  fabricate,  iron  is  to  be 
added. 

54.  When  we  would  prepare  fulphureous  wa- 
ters, we  faturate  water  well  boiled  and  deprived 
of  its  air,  with  fulphurated  hidrogen  gas,  div- 
ers gaged  from  alkaline  fulphuret,  or  fulphuret  of 
iron,  on  which,  previoufly  reduced  to  powder, 
is  to  be  poured  fulphuric  or  muriatic  acid  dilu- 
ted in  water.  When  this  water  is  fo  faturated 
by  means  of  gentle  agitation,  the  faits  or  fixed 
matters  we  know  to  be  contained  in  it  are  to  be 
introduced.  In  this  imitation  we  do  not  em- 
ploy the  inert  fubftances,  as  the  carbonate  and 
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fulphate  of  lime,  which  are  found  in  the  nafu* 
ral  water  we  would  imitate  ; we  admit  only  the 
active  rapid  faits,  which  are  taken  in  a pure 
and  cryftallized  hate.  We  may  even  employ 
them  in  greater  quantity  than  the  natural 
water  contains,  and  thus  prepare  waters  of 
greater  ftrength,  and  more  penetrating,  than 
thofe  we  would  imitate. 

55.  Bergman  has  given  the  means  of  thus 
imitating  the  waters  of  Seidfchutz,  Seltzer, 
Spa,  Pyrmont,  St.  Charles  in  Bohemia,  and 
Aix-la-Chapelle.  The  following  are  the  prin- 
ciples, which,  conformably  to  his  analyfis,  he 
propofes  to  be  diffolved,  to  imitate  each  of 
thefe  mineral  waters,  moft  of  which,  in  fad, 
are  in  high  repute.  In  this  table  I ill  all  firft 
give  the  quantity  of  the  principles  in  grains, 
proportioned  thus  by  Bergman  to  a quantity 
of  water  alfo  eftimated  in  grains,  and  then 
their  proportions  in  decimal  fractions,  or  in 
thoufandth  parts  of  the  water  containing  them. 

SEIDSCHUTZ  WATER. 

Weight  - - - - =5  17991  Ü- grains  ==1000 

Specific  gravity  - - =±=  1 ,0060 

Pure  air  = TyT  cubic  inches  =0,011 

Carbonic  acid  - . - — T4~V  cubic  inches  =0,015 

Carbonate  of  lime  - - =s=  1 -fâ  grains  - = 0,106 

Sulphate  of  lime  - - = 5 TV  grains  - - = 0,294 

Carbonate  of  magnefia  = 10  ■§■  grains  - - sss  0,577 

Sulphate  of  magnefia  - = 363  -ff  grains  - = 20,812 
Muriate  of  magnefia  - = 7 tt  grains  - - = 0,512 

SELTZER 
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V 


eight 


- = 17932  \\  grains 

Specific  gravity  - - - = 1/3027 

Pure  air  T\3T  cubic  inches 

Carbonic  acid  - - - = 24  cubic  inches 

Carbonate  of  lime  - - = 7 -A-  trains 


Carbonate  of  magnefia 
Carbonate  of  foda  - - 

Muriate  of  foda  - - - 


/ T 2 g1 
12  \ grains 

10  grains  - 

46  -§-/  grains  • 


= 1000 

0,011 

0,910 

0,396 

0,697 

0,366 

2,684 


SPA  WATER. 


Weight 


1 7902  \ grains  - = 1000 


Specific  gravity  - - - m 1,0010 


Carbonic  acid  - - 

— 

18  cubic  inches 

= 0,684 

Carbonate  of  lime  - - 

zzzz 

3 grains 

rr  0,201 

Carbonate  of  magnefia 

8 4s  grains  - - 

= 0,479 

Carbonate  of  foda  - - 

— » 

3 3 grains  - - 

= 0,20 1 

Carbonate  of  iron  - - 

zz zz 

1 A grains  - - 

= 0,077 

Muriate  of  foda.  - 

tV  grains  - - 

1-  0,023 

PYRMONT 

WATER. 

Weight  - - - - 

■ — 

17927  tV  grains 

= 1000 

Specific  gravity  - - - 

Carbonic  acid  - 
Carbonate  of  lime  - - 

Carbonate  of  magnefia 
Carbonate  of  iron  - - 

Sulphate  of  lime  - 
Sulphate  of  magnefia  - 
Muriate  of  foda  - - - 


1,0024 

37  -§■  cubic  inch. 
8 tV  grains 
]9  aV  grains  - 
1 -2-  grains 
10  t3_  grains*-  - 
10  | grains  - - 

2 -fT  grains  - 


1,429 

0,473 

1,063 

0,077 

0,909 

0,379 

0,163 


WATER  of  ST.  CHARLES  in  BOHEMIA. 

Heat  38  4 
» 

Weight  - - - - - 17900  grains  - = 1000 

Specific  gravity  - - - s=5 

Sul- 
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Sulphurated  hidrogen  gas  = 24  cubic  inches  0,442 
Carbonate  of  lime  - - — 10  grains  « — 0 ,568 
Carbonate  of  foda  - - ==  28  | grains  - ~ 1,585 
Sulphur  ------  3 TV  grains  - =0,188 

Sulphate  of  foda  - - ==  100  ■£■  grains  - = 5,5 93 

WATER  of  AIX-LA  CHAPELLE. 

Heat  49  f 


Weight  - - - - - = 17897  grains  - = 1000 

Specific  gravity  - - - — 

Sulphurated  hidrogen  gas  = 24  cubic  inches  0,443 
Carbonate  of  lime  - -=±=11  grains  - = 0,638 

Carbonate  of  foda  ~ - z=  29  £ grains  - - = 1,655 

Sulphur  ------  3 T7T  grains  - = 0,188 

Muriate  of  foda  « - - = 12  grains  - = 0,692 


56.  Lately,  art  has  gained  much  in  the  imi- 
tation of  mineral  waters,  particularly  of  thofe 
which  are  impregnated  with  elaftic  fluids,  and 
are  indebted  to  thefe  for  their  virtues.  Bv 
the  help  of  machines,  exerting  great  preffure, 
water  is  made  to  imbibe  four,  five,  or  even  fix 
times  its  bulk  of  carbonic  acid,  fo  that  art  thus 
impregnates  it  with  more  than  nature  does.  The 
lame  is  effected  with  fulphurated  hidrogen  gas, 
and  even  with  oxigen  gas  ; and  there  is  reafon 
to  prefume,  that  by  this  procefs  will  be  formed 
a new  Materia  Medica,  derived  from  the  pro- 
perties of  elaftic  fluids. 
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